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This dissertation addresses
questions:

the following research

How do physical features of high density college

dormitories affect residents' perception of crowding, and
what kinds of design strategies are available for alleviating
the perceived crowding?

The data source was responses to a

self-administered questionnaire from residents of living
units which were randomly sampled from three dormitories of
comparable physical density at Oregon State University.
Seven hypotheses were used to examine the relationship

between perceived crowding and physical features associated
with different settings in selected dormitories.

The first

hypothesis sought to clarify how selected physical variables,
compared with selected social and personal variables, contributed to perceived crowding both in dormitory dwellings
(floor crowding) and rooms (room crowding). For the remaining
hypotheses, comparisons were made to determine i f differences
existed between groups living on floors with varied corridor
length, floor height (distance above ground level), and
bathroom location, and between groups living in rooms with
varied desk location, room location, and window orientation.
Using multiple regression analysis and analysis of
variance as the major tools for hypothesis testing, the
study found that:

1) both room and dwelling crowding were

not significantly affected by the selected physical, social,
and personal variables; 2) floor crowding was significantly
lower among residents of short corridors and among those
who shared sui te rather than community ba throoms.

Vari a-

tions in floor level did not affect perceived crowding; 3)
room crowding was not significantly affected by variations
in desk location, room location, and window orientation, but
rather by the interactive effects of window orientation and
floor height.
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CHAPTER I

INTRODUCTION

With the population growth and urbanization throughout
the world, it has been estimated that by the end of this
century, a sUbstantial percentage of the world's population
will live in densely populated urban areas (Ehrlich &
Ehrlich, 1970).

In the United states the results of conti-

nuing population increase and concentration are that 70
percent of the populace now lives under high density conditions in urban centers and surrounding areas and that the
population density of our metropolitan areas will be considerably higher in the future (Freedman, 1975).
While population pressure makes our cities experience
the strains of traffic congestion, air pollution, noise,
housing shortages, etc., a growing concern over the quality
of human life in large urban centers has led scientists from
various disciplines to speculate about the effects of dense
living conditions.

A body of classic urban

sociologi~al

thought, of which Louis Wirth's (1938) writings are repreaentatlve, stressed WiSt. urban life,

ulul~

providing excita-

ment, availability of resources, and access to cultural
opportunities, has an equally formative influence on human
behavior

an~

the development of the urban personality.

Wirth
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described the nature of dense

~ban

living in terms of

impersonality and anonymity, and he characterized urban
social relations as superficial and anomic.
The phenomenon that high rates of various morbidities
and infectious diseases have been traditionally reported in
densely populated settings such as urban slums and military
training camps has motivated a group of epidemiologists and
psychiatrists to examine the relationship between human physical and mental illness and population density.

Using cor-

relational methods or studying individual patients, they have
generally found that poor health of many types associates positively with the density of the subject's living environment
(Lantz, 1953; Plant, 1930).

However, poor health in dense

environments, especially in slums or ghettos, may be a
reflection of poverty and poor conditions of sanitation or
ventilation rather than density per see
Meanwhile, many biologists and ethologists, studying the
effects of density

on animal behavior, have found that

excessive population density is associated with problems of
social and psychological functioning in various animal
species (Christian et aI, 1960; Calhoun, 1962).

For example,

Calhoun (1962) reported that, as population increased,

labo~

ratory rats developed actively abnormal behaviors such as
heightened mortality, exaggerated aggression, and social
withdrawal.
In recent decades the notion that high human density itself may act as a physiosocial stressor responsible

for some portion of urban malaise has motivated numerous
studies to examine the consequences of residing in a dense
environment.

A group of behavioral scientists has suggested

that density is not always problematic for people but leads
to such syndromes of crowding stress as social pathologies
and behavioral impairments only to the extent that it precludes privacy or places other limitations on behavior
(Proshansky et al, 1970; Freedman, 1979).

In order to begin

discuss-ing the issue, we need to define and differentiate
the terms "density" and "crowding".
DEFINI TIONS
In the early studies of the effects of population concentration, the terms density and crowding were used interchangeably; they were not systematically defined nor were
they well differentiated from each other until just a few
years ago.
Density
Aggregate Measures of Density.

Density commonly refers

to the number of social units (e.g., persons or households)
per unit of space.

Early sociological and planning analyses

employed a variety of aggregate density measures such as
population density (persons per acre or per census tract),
accommodation density (dwellings per acre or per census
tract), and occupancy rate (persons per dwelling or per room)
without giving systematic attention to their differences.
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One might, ror instance, live in a dense household but
in a low density neighborhood.

The differences were well

illustrated by Zlutnick and Altman (1972) who distinguished
between inside housing-unit density, referring to the number
of people per unit of space within a residence, and outside
housing-unit density, referring to the number of people per
unit of space in a larger spatial unit such as an
From this two-level framework, i.e., the macro and

acre.

micro levels, four situations are generated.
1.

High inside and high outside density (e.g., many

people living in a dwelling that is in a highly populated
neighborhood such as an urban ghetto).
2.

Low inside and high outside density (e.g., a luxury

apartment in an urban setting).

3.

High inside and low outside density (e.g&, a rural

situation with many people living in a dwelling).

4.

Low inside and low outside density (e.g., a sub-

urban setting).
This type of analysis implies that the unit of measurement of persons or dwellings per acre does not reveal the
number or persons per dwelling or per room and that if taken
alone can be misleading since, in Jenson's (1966) terms,
"it is not necessarily a relevant indication of actual living
conditions or residential amenities (p. 8}."
To examine the different density effects on micro and
macro levels, a group of sociologists have conducted correlational studies with the basic strategy of using census
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data to relate various density measures such as persons per
acre and per room to various pathological indices such as
disease, mental illness, crime, and mortality rates.

For

example, a Honolulu study (Schmitt, 1966) reported that when
other density measures were held constant, persons per room
correlated most strongly with death and crime rates among
all density measures.

A Chicago study (Galle et aI, 1972)

also reported that the highest correlations occurred between
persons per room and mortality, fertility, public assistance,
and juvenile deliquency once the effects of socioeconomic
status and ethnicity were controlled, while a New York study
(Freedman et al, 1975) found practically no relationship
between persons per room or per-sons per acre and pathology.
r.:oreover, an extension of the Chicago study (Galle

& Gove, 1979), in addition to reconfirming the earlier
findings, found that percent of housing units that were
occupied by one-person households was positively correlated
with the rate of admissions to mental hospitals; which
implied that isolation rather than limited size of space
related to the mental illness.
In general, results from these correlational studies
indicate that there is little relationship between various
measures of pathology and the more molar indicators of
density such as persons per acre, and that there are some
relationships between pathologies and micromeasures of
density such as persons per room and percent of single household units, which suggests that number of persons within a

6
dwelling unit is a more important pathological indicator
than number of persons in a neighborhood.
Spatial Density versus Social Density.

The increasing

awareness that different patterns of population concentration
may have different effects has also led to psychological
research distinguishing between spatial density and social
density.

The former involves comparisons of same-size groups

in different size spaces; the latter involves constant-size
space but different numbers of people.

For example, the

density in two settings might be twelve square feet per
person, but in one case there might be 200 people in an
assembly hall and in the other 4 people in a small dormitory
room.

Even though each of these two may be designated as

being high density conditions, socially and perceptually
these two situations are very different.
A number of studies have examined the effects of different social and/or spatial densities on psychological
reactions, performance on personal or group tasks, verbal
and nonverbal responses, interpersonal behaviors, etc., in
either laboratory or field settings.

Several laboratory

experiments found that, when room size was held constant,
children in large groups were found to be more aggressive
(Griffit & Veatch, 1971) , and to perceive more interference
with tasks and less comfort (Saegert, 1975), than children
in small groups.

When group size was held constant, while

several studies found no significant effects of spatial density on simple task performance (Freedman et aI, 1971;
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Sherrod, 1974) or on complex task performance (Freedman et
aI, 1972, study #3), other studies found adverse effects on
complex task performance (Evans, 1978; Paulus et aI, 1976);
one study found no simple effects on task performance and
comfort (Worchel

&

Teddlie, 1976).

Horeover, positive

effects of high spatial density were also found on task performance, pleasantness, liking for others, and friendliness
among male students (Sundstrom, 1975).
Neanwhile, several field studies found that, when
physical density was held constant in dormitory settings,
residents living along double-loaded central hallways and
sharing a bath and a lounge with all other residents on
the floor (large size group) reported more frequent unwanted
interactions, less satisfaction, greater desires to avoid
neighbors, and more difficulty in regulating social contacts
than did residents living in dormitories which dispersed people
in 4- to 6-person suites, each containing its own bath and
lounge (small size group) (Baum et aI, 1979; Baum & Valins,
1977).

In a study conducted in public settings, subjects

with lower social density showed less anxiety and sadness
in a railroad station and better recall for objects but
fewer positive feelings toward people in a shoe storo
(Saegert et aI, 1975).
When group size was held constant, high spatial density
was found not to affect students' learning tasks (Rodin,
1976) and to have a negative effeot on children's aggressive
and destructive behaviors in play rooms (Rohe & Patterson,
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1974).

Positive effects of high spatial density were also

found; children showed less aggression ina small play room
(Loo, 1972).
Taken as a whole, this body of psychological research
indicates that high social density relates to various
human dysfunctions such as social withdrawal, decrements in
task performance, and disruption of interpersonal relations,
while high spatial density appears to produce inconsistent
and diverse effects under different circumstances.

This

implies that social density is more important than spatial
density in affecting human behavior •.
Crowding
Although the term crowding is frequently used as synonymous with high density, there appears to be ample justification for distinguishing between these terms.

While

Proshansky et a1. (1970) postulated that crowding could be
situationa11y defined as a condition in which the number of
people present were sufficiently large to reduce an individual's behavioral freedom and choice, Stoko1s (1972a) sharply
distinguished density and crowding on the basis ofa physica1psychological distinction.

Density is regarded as a physical

condition of limited space; crowding, on the other hand, is
a psychological state, a subjective and experiential process.
Density is a necessary tbough not sufficient condition
for the feeling of being crowded.

Crowding arises from con-

ditions of high density only in the context of social and
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personal factors that sensitize one to the inconveniences of
limited space (Stokols, 1972b).

People may also experience

crowding when their goals are blocked by the mere presence
of other people even if there is sufficient physical space
for all (Stokols, 1976), and they may feel uncrowded with a
group of friends even when sharing a restricted amount of
space (Freedman, 1975).

In Stokols' (1972a) terms:

The experience of crowding, thus, can be characterized as a motivational state directed toward the
alleviation of perceived restriction and infringement,
through the augmentation of one's space supply, or the
adjustment of social and personal variables so as to
minimize the inconveniences imposed by spatial
limitation (p. 276).
other writers have offered somewhat similar ideas
though different emphases.

Conceptualizing crowding as a

motivational state involving, for example, the desires for
increased privacy (Altman, 1975), for reduced stimulation
(Rapoport, 1975), or for achieving a psychological-physiological harmony (Esser, 1973), most agree that density is an
objective descriptor to be measured in terms of ·persons per
spatial unit and that crowding is a subjective perception.
Once this point is made, the next question is, what conditions will make high density living tolerable?
RESEARCH PROBLEM:

HIGH DENSITY LIVING

While the work of several writers, such as Howard's
"Garden Cities" (1898) and Wright's IIBroadacre City" (1958),
illustrated the prospect of low density amenities, others
have pointed out the negative aspects of low density

10

development and positive effects of dense living.

For

example, Le Corbusier (1933) claimed that high density made
civilization possible because innovation rests on intense
communication enhanced by proximity; he proposed utilizing
high-rises amid beautiful parks to achieve the density.
Jenson (1966) argued that low density urban expansion
absorbed more agricultural land and open space for housing,
streets, and other supportive uses; cost

more in creating

work places, schools, service facilities, and all kinds of
infrastructure; required more time and energy consumption
commuting between home and work; and increased air pollution
which in time obstructed solar energy.
stressed

Soleri (1969) further

an ecological concern as a basis for building

huge megastructures miles in dimneter housing up to two
million people so as to have fewer miles of impermeable
asphalt surface, less disruption of topsoil and vegetation,
and shorter travel distance, resulting in less pollution and
less consumption of energy.
Meanwhile, Hawley (1972) viewed density as an economizing factor:

it minimized both the time and cost of

economic exchanges while creating a wide source of accessible social relations.

Verbrugge and Taylor (1980) suggested

that although high density might spur competition for local
environmental resources such as service facilities, local
social resources increased as density increased.
Moreover, Jacobs (1961) viewed density as a positive
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social force that not only generated public life and provided many "eyes" in city neighborhoods and parks and on the
streets to ensure city health and safety, but also contributed to the diversity of city life in districts with mixed
functions.

In order to achieve the diversity, Lynch (1965)

advocated lIa city-wide system of differentiated, compact
centers, each reinforced by high density housing".
While pro-density writers perceive various forms of
population concentration as a crucial factor for social,
economic, and ecological aspects of human development, there
is a prediction of greater demand for multi-unit housing
ever the next decade (Colton, 1980) which indicates a trend
toward dense living.

A number of factors point in this

direction:
First, there is evidence that during recent years
single family housing has become more costly for the political jurisdictions within which it is located as well as for
the consumers.

Costs per household of such services as

police and fire protection, trash pick-up, and mail delivery
tend to rise as development density decreases.

At the same

time, the costs of providing these services are increasing
at a precipitous rate and are being passed along to area
residents.

Added service charges in the form of taxes,

together with skyrocketing costs of new homes in recent
years, have reduced the ability of many consumers to purchase new single-family dwellings.
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Second, as the availability of gasoline decreases and
its price rises, the demand for housing at great distances
from employment and shopping centers will constrict.

Con-

versely, there will be increases in demand for housing units
concentrated around major centers of activity (Marans &
Wellman, 1976).
Third, census data has shown a great increase in the
percent of one-person housenolds (e.g., young singles,
divorced persons, and elderly persons) in the United States
Thus, there should be an increase in the demand for multiunit housing which is suitable for single person households.
The drastic increase in cost and the new demand of
home owners and renters is likely to encourage urban housing
administrators and builders to work toward the production of
multi-unit dwellings to accommodate large concentrations of
people in our metropolitan areas.
On the other hand, it is generally known that in
designing multi-unit housing, especially for low income
groups, architects are usually required to utilize the land
as well as possible and keep the initial cost

do~m.

This

restricts design of projects to a congested mold in the form
of multi-story flats with small dwelling units.

Mumford

(1956) compared public housing projects for low income people
to standardized dormitories which have traditionally been
built in massive scales and with numerous identical units
double loaded along long and narrow corridors leading only
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to stairways and elevator shafts.

Economy coupled with lack

of imagination in designing multi-unit housing "produced
boxlike rows which left tenants feeling like occupants of
packed sardine tins on grocery shelves" (Green, 1965,
p. 164).
In fact, a body of research has reported that multiunit housing is associated with various adverse outcomes
such as negative attitudes toward the environment, perceived
crowdedness, social withdrawal, and even deliquency among
residents of low-income public housing (McCarthy & Saegert,
1979; Mitchell, 1971; Newman, 1973; Yancey, 1973), social
isolation and dissatisfaction among the elderly (Cranz &
Schumacher, 1977) and among young mothers with small children
(Fanning, 1967), and dissatisfaction and unwillingness to
help others among dormitory residents (Bickman et aI, 1973;
Holahan & Wilcox, 1979).
Since high density living will continue at least in
the foreseeable future for part of the world's population,
and since certain types of dwelling must be designed to
accommodate high density, the problem becomes one of finding
designs that will ameliorate any negative effects of dense
living.
DESIGNING FOR MULTI-UNIT HOUSING
The most direct response to greater spatial needs is
to increase the amount of space available, but this strategy
is not feasible for most low income groups.

Since
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the distinction between crowding and density implies that
density based on a simple ratio of persons per unit of space
is not adequate to predict the subjective feeling of
crowding, the manipulation of physical density alone may not
be enough to alleviate negative consequences of crowding.

'de

must go beyond the simple spatial ratio and pay attention to
other dimensions which may interact with the spatial dimension to mediate the perception and expression of crowding.
Fortunately, we have at least two sources of suggestions
about what kinds of change in high density dwellings could
be made-- the architectural literature and the psychological
literature.
A body of architectural literature suggests that the
appropriate screening of individuals from each other permits a
higher concentration of people (Alexander, 1974; Chermayeff

& Alexander, 1963; Jacobs, 1961).

For example, Chermayeff

and Alexander (1963) suggested that "the individual requires
barriers against the sounds and sight of innumerable visitors".

Safdie (1970) argued that satisfactory living in

high density structures such as Habitat in Toronto is possible if privacy wid family identity are guaranteed through
sophisticated design.
The recent environmental psychology literature has also
explored physical parameters which may ameliorate the effects
of spatial restriction.

For example, Hayward and Franklin

(1974) indicated that the experience of openness of space
can be mediated by physical design and need not depend on
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actual extended space.

In Mitchell's (1971) terms:

"High

densi ties can be archi tecturally arranged in different ways. II
Another parameter relates to individual or cultural difference in perception of the living environment; people perceive
the environment in different ways.

They define needs and

their priorities differently, they have different demands of
personal space and territory (Hall, 1966; Sommer, 1969), and
they define standards and domains such as space and Qensity
differently (Lee, 1968).
The psychological literature also points out that
white, university-trained, middle-class designers may not
know the world of tne person who lives in the housing projects they design.

If the architect experiences a different

world from the inhabitant, perhaps the architect's intuitions
should not serve as a basis for designing the inhabitant's
residence.

In addition, when a particular intuition is

translated into a design and constructed, there is usually
no evaluation of the social psychological success of the
building.

On the other hand, designers may have some notion

that what they are reading is relevant to their work, but
they receive little help from the psychological source in
translating the behavioral findings into design because psychologists do not usually include any specific design
implications of their work.
Since the problem now is to ensure that the design of
high density housing is undertaken in the soundest possible
way so as to contribute a real solution to high denSity

16
housing and not a stage in creation of the future slums,
architects and psychologists need to work together on the
problem.

It is the coordination of

the~e

different types of

expertise which facilitates the development of the knowledge
for environmental design that will provide the solution for
our question:

what kinds of design strategies are available

for high density housing which would reduce the degree of
perceived crowding?
Urban design and architecture involve variations in the
physical environment at many different levels of scale, from
the macroscopic (e.g., neighborhood and site plans) to the
microscopic (e.g., the placement of rooms and walls).

Since

one purpose of the current research is to increase our ability
to create multiple unit dwellings that can economize on space
demand and still be comfortable to live in, it focuses on
the microenvironment, i.e., the application to the design of
immediate, interior spaces at a field residential setting.
Various high density residential settings have been
employed for crowding studies, such as naval vessels (Dean
et aI, 1975), offshore oil-drilling platforms (Cox et aI,
1979), jails

~ld

prisons (McCain et aI, ;976; Paulus et aI,

1975), housing projects (McCarthy & Saegert, 1979; Mitchell,
1973), and college dormitories (Baronet aI, 1976; Baurn &
Valins, 1977; Bickrnan et aI, 1973; Mandel et aI, 1980;
Schiffenbauer et aI, 1977; Valins & Baum, 1973).

There have

been a great number of crowding studies on dormitory population accumulated in recent years.

This is partly because
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college students have been easily accessible for research
within the academic community and partly because the results
obtained in such a real-life setting are relevant not only
to professional behavioral scientists but also practicing
designers.

We should also note that, while individuals on

higher levels of the socioeconomic ladder are able to buy
space and physical mobility, dormitory residents, generally
with fewer avenues to control their living environments and
to relocate in less crowded places, are thus among the lower
standing groups which need to be studied most.
In the current study, I particularly selected multistory dormitories with comparable density but different
architectural design as the setting to study the crowding
experience.

Specifically,

I am

studying the problem "how

do architectural features of high density dormitories affect
residents' perception of crowding, and under what conditions
can architectural design alleviate the experience of
crowding?"

Before describing this research, it is important

to clarify the strengths and limitations of the choice of
the college dormitory as the setting in which to explore the
relationship between crowding and design.
LIMITATIONS
The population surveyed in this research is college
students living in multistory dormitories.

This special

subject pool places limits mainly on the generalization of
findings; inferences made from this data may not necessarily
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be assumed to hold for other user groups in other types of
residential settings.

For example, the physical system in-

volved in general apartments and in dormitories is different
in many ways; a private bathroom and a kitohen are usually
available in the apartment but not in most dormitories.

In

addition, the dormitory is a short-term residence for at most
a couple of years, and dormitory residents are students in a
specific life cycle stage.

Thus, the first limitation of the

research arises in the attempt to generalize the findings to
general multi-unit housing, especially to housing for
middle- and upper-income groups who are able to buy space and
to have control over their environments.
The second limitation is inherent in the characteristics of the physical surroundings.

If the crowded condition

of the outside environment affects the tolerable degree of
inside crowding, as suggested by Carnahan et ale (1974), then
our findings from the selected dorms of Oregon state University, a low density campus, may not be generalized to multistory dwellings at inner-city locations.
The third limitation is inherent in the scope of the
study~

While sociologists

~~d pl~~ers

are generally

con~

cerned with crowding phenomena in macro-environments, the
present research focuses on the experience of crowding at a
microscopic level, i.e., within the context the multistory
dwelling.

The dissimilarities between the inside density in

a dormitory environment and the outside density in a general
city environment limit the generalizability of our findings
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to macro-crowding phenomena.

Hontheless, urban crowding can

be characterized as an aggregation of micro-crowding phenomena.

An understanding of crowding at the psychological level

should have implications for dealing with crowding at the
societal level.
STRENG'l'hS
Although we are aware of the subsequent limits of our
research, several strengths are inherent in it •

First of

all, the importance of studying crowding at the microcosmic
level, where people spend much of their time relating to
others on a personal basis and engaging in personally
important activities, should be obvious.

Crowding effects

in a primary environment are argued to be more crucial than
in a macrocosmic one where crowding experiences are more
transitory in nature (Stokols, 1976).
Second, the realistic setting ensures that any findings
are ecologically valid.

Several writers have claimed that

the university is the stage the young seek to pursue knowledge, to meet people, to experience personal development,
and to quest for identity, and their needs for living are not
only a place for sleep and study but also a place that
provides for stimulation, socialization, and privacy.
Dormitories do function as the physical and social environr

ments for these needs (Chickering, 1967: E.F.L., 19 /2; Riker

& Lopez, 1961).

In fact, one's ability to explore and

control the physical and social environments or to regulate
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privacy and interaction with others is the central element
of crowding (Altman, 1975; Stokols, 1976).

Since the

dormitory is a semi-independent social-physical entity which
maintains various linkages to the large university community,
it is an ideal setting for crowding research.
Third, designers must predict the effects of various
architectural changes if they are to create optimal environments in which to live.

The ability to draw conclusions

about causality is important if data is to be used in the
design or alteration of the physical setting.

Basic to our

perspective is the comparison of relatively comparable living groups in

different environments that can be contrasted

along specific design variables.

In an experimental sense,

treatments are the direct result of architectural variation
and the assessment of these treatments is conducted in much
the same way as in the laboratory.

For our attempt to

understand the effects of architectural treatments on
crowding in a field setting over which we can exert no direct
experimental control, it is important that subject variance
be kept minimal.

Living in an apartment is likely to have

more confounding variables such as family size and age
affecting the crowding perception.

However, by studying a

homogeneous stUdent population residing in architecturally
different dormitories on one college campus, we are able to
observe the effects of design variables that moderate the
perception.
Fourth, for the purpose of investigating crowding
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perception, the fact that a greater number of contacts and
interactions take place in multistory dormitory than other
possible settings due to the large absolute number of residen ts and the usage of common facili ties makes the dormi tory
a good setting in which to observe orowding phenomena.
Finally, the methodology employed in this research,
including the research design and multivariate statistics
for data analysis, to assess the interrelationships between
housing design and crowding could be utilized for research
of similar purposes but in different types of high density
residences.
_HI in all, as Baron and Mandel (1978) pointed out:
A dormitory setting, although not representative of
many residential settings, is a true behavior setting
in that it provides a temporarily and spatially bounded
context for a variety of important behaviors, and that
it avoids to a larger degree the artifical and transitory nature of laboratory crowding studies ••• Moreover,
dormitory studies offer a sufficiently wide but manageable range of variations in properties of persons and
in the properties of internal and external architectural structures that an opportunity exists to explore
the complex nature of the interactions that occur
between social and physical environments (P. 304).

CHAPTER II
CROWDING THEORIES AND DETERMINANTS
'ihile there is an abundance of studies examining the
consequences of residing in dense environments, a relatively
small literature focuses on how the crowding experience
occurs and what factors account for the experience.

This

chapter presents the major theories of crowding as a necessary aid to understand the crowding phenomenon. Since the
effects of high density and the ways to alleviate them
cannot be understood until the determinants of crowding are
accurately delineated, we also investigate the performance
of various determinants, emphasizing the effects of physical
factors.

THEORIES OF CROWDING
It has been pointed out that perceptions of crowding
indicate a negative feeling state and are not necessarily
related to density levels (e.g., Stokols, 1976).

Non-density

factors such as friendship groups and architectural features
have been shown to affect feelings of crowding (Baum & Valins,
1977).

However, in studies varying physical density,

people's reports of crowding strongly reflect differences in
actual density (e.g., Desor, 1972; Mitchell, 1971; Saegert
et aI, 1975).

The different conditions determining perceived
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crowding have led many to theorize about how the crowded
feeling occurs.
While various crowding theories have been presented
(e.g., Altman, 1978; Saegert, 1978; Stokols, 1976) the models
of "stimulation overload", "spatial constraint", and "ecological affordance" have dominated present trends of conceptualization about crowding.
Stimulus Overload
Beginning with the classical sociologists Wirth (1938)
and Simmel (1950) who argued that the intensification of
physical and social stimulation involved in typical city
life reduced meaningful personal interaction and resulted in
superficial urban social relations, several writers have
offered stimulus overload explanations of high density
living.
Overload, according to Milgram (1971), refers to one's
inability to process excessive inputs from the environment
which leads one to experience stress or to adapt by screening
out unwanted interaction.

Specifically, an individual is

regarded as having a limited capacity for information
processing which is overloaded when bombarded with too much
social or physical stimulation.

Decrements in information

processing, or stimulation overload, is said to occur when
this capacity is exceeded, i.e., where there are too many
inputs which come too fast to process.
The impact of overload on human social behavior has
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been reviewed by Fischer (1976) and Zimbardo (1973).
Zimbardo indicated that dense urban living diminished the
sense of the relative significance of iJ'}di vidua1s and social
responsibility, which would result in the phenomena of
anonymity and deindividuation.

Similarly, Fischer argued

that urbanites adapt to the overloaded city environment by
becoming socially withdrawn, showing less concern for others
and adopting a generally cool and brusque interpersonal
style.
However, an overloaded state may involve various types
of effects resulting from different stimuli in the city
environment.

For example, high density experiences are

qualitatively different from experiences of other stressors
such as noise.

Unlike noise, the presence of other people

and one's interactions with them are fraught with social
and psychological implications for behavior.

Many writers

thus have adopted variants of the theoretical model of
overstimulation; while some stress social stimuli.; others
stress sensory stimuli.
Social Overload.

Social overload arises from high

density conditions when the number of social interactions or
expected interactions that impinge on a person is so great
that one's attentiona1 capacity is taxed (Saegert, 1978).
Not only is the intensity of interactions demanding of
attention, but it creates unpredictability in the environment
if one has to interact with different people instead of with
the same group of people.

The unpredictability of other
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people's intentions and behavior also places high levels of
demand for attention and coordination on the person.
result of overloaded

As a

attentional capacity, individuals are

likely to develop tendencies and techniques to regulate
their levels of social stimulation.
This hypothesis about the effects of social overload
has been confirmed by many studies.

The restriction of

social and moral involvement that Milgram (1971) described
was analogous to the social withdrawal and heightened
aggression that Calhoun (1962) observed from some of the
rats in his laboratory study.

Such withdrawal or aggressive

behavior can be interpreted as the consequence of attempting
to cope with the high levels of social stimUlation in highly
dense conditions.

The dormitory studies at the stony Brook

Campus (Baum et aI, 1979; Baum et aI, 1975; Baum & Valins,
1977; Valins & Baum, 1973) comparing responses between
residents living in traditional corridor-style dormitories
and those living

in

comparable density (persons per floor)

but in suite-style dorms are of particular interest for the
purposes of the current study; corridor residents felt
more crowded, perceived themselves as having too much
undesired contact with others, and tended to Beek minimally
involving social situations.

The Stony Brook stUdies

confirmed laboratory findings that even with space per person
held constant, subjects perceived more interference and a
shortage of space when there were large numbers of other
people present (Saegert, 1975).

In another experiment
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Desor (1972) asked subjects to place miniature figurines
into a model room until the room was just short of being
crowded; she found that subjects perceived more crowding in
a large undivided room than in the same room when it had
been partitioned or had more doors.

The results can be

interpreted to mean that perceived crowding is related to
potential quantity of social encounters in addition to space
per person.
Sensory Overload.

The concept of overload is equally

applicable to excessive physical information since the physical environment contains and affects human activities and
thus has functional meaning.

It consists of human artifacts-

sensory inputs due to lights, sounds, noises, views, and a
wide range of sensory cues from the environment itself which
is quite apart from the presence of people and actual amount
of face-to-face interactions in the environment.

It is said

that the modern day urban dweller is bombarded with this
wide range of sensory stimulation (Altman, 1975; Rapoport,
1977).

Unlike their rural or small town counterparts, city

residents continuously encounter
ing, and threatening stimuli.

complex, intense, surpris-

Random bursts of noise, hot

and crowded mass transport, and air pollution are among the
many inputs encountered during daily activities.

Urban

congestion and visual complexity could overwhelm the individual perceptual capacities.
Using the capacity model of attention to understand the
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effects of urban and environmental stress, Cohen (1978) drew
on research concerning the effects of noise and of high
densities to demonstrate that physical and social stimulation
have similar effects on attentional processes.

He argued

that in stress-provoking environments, demands on attentional
capacity are created by the intensity, unpredictability, and
uncontrollability of the stressor, and that those conditions
reduce the amount of attention available for peripheral
information.

Thus, when simultaneous tasks are performed

under stressful conditions, attention is focused on relevant
cues to the neglect of less relevant ones.

This may lead to

poor performance on peripheral tasks.
An exploratory study (Saegert, 1973) found a lack of

memory for peripheral cues under conditions of high density.
Subjects were brought to a New York department store at a
time chosen to assure either high or low density.

High

denSity subjects had a less detailed and less correct picture
of the area in which they were working.
Behavioral Constraint
Density may not only result in stimulus overload but may
restrict freedom and constrain behavior, in effect producing
a sense of helplessness, due to restricted behavioral options.
The most obvious consequence of limited space is the reduction of freedom of physical movement.

It has been hypothe-

sized (Proshansky et aI, 1970; Zlutnick & Altman, 1972) that
maintenence of freedom of choice and control is an important
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concern strongly related to an individual's affective and
behavioral responses to the environment.

People are disposed

to maintain or restore the freedom when it is threatened,
and an individual's reaction to the environment is dependent
on his success at accomplishing this end.

High density is

stressful, according to Proshansky et ale (1970), to the
extent that it imposes restrictions on behavioral freedom.
If one's behavior is not coordinated by effective norms that
prevent unpredictable and unwanted interference, there is a
high probability that it will be interrupted and his or her
goal attainment will be frustrated.
ference

~ith

As a result, inter-

both goal attainment and freedom of choice can

produce crowding (Proshansky et al, 1970).
The theoretical position has been applied by stokols
(1972) to the interaction of social behaviors and physical
spaces.

An individual who perceives that his/her goals are

thwarted by inadequate space is more likely to feel spatial
impingement.

Crowding occurs, according to Stokols, in a

spatially constrained environment where certain types of
behavior are excluded, especially where desired activities
are inhibited and when more interpersonal coordination is
required.
One extension of the perspective emphasizes the importance of personal control of spatial behavior based on a
privacy model.

According to Altman (1975), crowding arises

from a breakdown in self-other boundary regulation.

Crowding

effects are predicted to arise whenever the individual's
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desired level of privacy is greater than the achieved level.
This presumably occurs when privacy regulation mechanisms
such as territories fail to provide the desired level of
social interaction.

When this occurs, no matter how ample

the space or few the stimuli in absolute terms, the person
will experience crowding.
The perspective of this model derives from Hall's
(1959) observation of both animal and human territorial
behaviors for defending a geographically defined
space against intrusion.

Following the concept

of defensibility, Hall (1966) and Sommer (1969) theorized
that human interactions are characterized by k.eeping
appropriate distances and that stress results when
comfortable personal space is violated.

Altman (1975)

further developed a conceptual model to integrate the
concepts of crowding with privacy, personal space, and
territory.

Privacy was the central construct, and was

related to the regulation of interpersonal interaction
through a boundary control process involving the use of
personal space and territory.

Crowding occurred when the

control mechanisms did not function wellQ
Accordingly, crowding in the constraint context is
viewed as an outcome of lack of behavioral control and
freedom of choice.

While the overload approach to crowding

deals with the effects and consequences of perceptual and
cognitive over-stimulation, the constraint approach postulates that the perception of crowding

i~

inversely related
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to the individual's ability to exercise behavioral freedom
and control over one's social and physical environments.
Baron and Rodins' (1978) terms:

In

"The conceptualization

distinguishes between the impact of density on attentionarousal processes and its impact on response capabilitycontrol processes."
Recently, the interactive effects of stimulus overload
and behavioral constraint have also been explored.

Saegert

(1973) suggested that both the number of others and their
proximity were important to crowding.

Increasing the

number of others leads to increasing informational complexity, resulting in stimulus overload, whereas the increasing
proximity of others increases the salience of information
and restricts freedom.

In the case of placing large numbers

of people in relatively small spaces, it would be expected
to greatly heighten the possibility that they will experience
attentional overload and difficulties of coordination.
Saegert et ale (1975) specifically investigated the interaction effects in two studies of public spaces, in which
subjects were required to perform tasks calling for
~~derstanding

of and movement through the environment

under different density conditions.

The results indicated

that subjects exposed to social overload in restricted
spaces developed a less detailed and less accurate

imag~

of the environment than did subjects in low density
condi tions •
In a comparison of high-rise and low-rise public
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housing projects, McCarthy and Saegert (19'/9) found that not
only was overload highly related to perceived crowding but
also there was a strong relationship between both of these
factors and the amount of control people felt over the
environment.

The residents seemed to experience loss of

control over semi-public areas in their building when these
were used by many other people (high-rise) and also felt
that the building was more crowded.

Furthermore, residents

who more frequently experienced such situations also had
less sense of control over the management of the project,
identified less with the project as a whole, belonged to
fewer organizations, and generally withdrew from social
interaction.
Ecological Affordance
)

The third feature of contemporary crowding theory is
based on an ecological perspective which stresses the link
between spatial needs and human adaptions in given behavioral
settings.

The central assumption of the model is that high

density is characterized as disruptive to the degree that it
is accompanied by a condition of lack of affordances of the
environment to the organisms who
(Earon & :':andel, 1978).

reside in the environment

The affordances of the environment,

according to Gibson (19Tf), are "what it offers an animal,
what it provides or furnishes for gooc. or evil (p. 68)".
Eased on the concept of affordance, variants with different
emphases have been developed.
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Environmental Fit.

This perspective 9tresses the

disruptive impact of density on the functioning of the
social environment.

As Baron and Mandel (1978) theorized,

densi ty is stressful to the extent that it "interferes with
the activities and opportunities for control over social
contact normally afforded by the types of living setting
(p. 311). I'

They discussed this type of problem in terms of

a general lack of congruence between behavior and environments.

For example, they suggested that, considering the

functional affordance of different settings, dormitory bedrooms were intended for sleeping and studying, whereas
socializing was primarily a property for lounge areas.

Under

certain conditions of architecturally generated crowding,
however, such bedrooms are forced to serve as lounge areas.
Baum and Valins (1977) reported that whereas corridor residents interacted with neighbors living on the same floor in
their bedrooms as opposed to the common hallway areas, suite
residents manifested a strong tendency to prefer the suite
lounge for neighbor interactions.

It was interpreted that

corridor bedrooms "must" provide for social activities since
they functioned as a better setting for social control than
the hallways.
The inadequate functional affordance underlying socializing in corridor bedrooms is discussed in terms of a lack
of fit between intended and actual environmental functions.
The lack of environmental fit is argued to produce crowding
(Baron

&

Mandel, 1978).
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The model can be applied to Altman's (1975) distinction
among primary, secondary, and public territories.

Primary

territories are clearly identifiable in terms of personal
control and are occupied on a permanent basis.

Secondary

territories are semiprivate and less clearly defined in terms
of ownership (e.g., apartment hallways).

Public territories

are temporary and are generally open settings without identifiable personal patterns of ownership (e.g., parks and
streets).

Stokols (1976) further suggested that crowding

experiences would be different in primary and in secondary
environments.

Primary environments are places such as homes

and offices where an individual spends large amount of time,
and engages in a wide range of personally important social
contacts; secondary environments are those such as parks and
transportation settings where one's social encounters with
others are relatively transitory, anonymous, and inconsequential.

Since the primary environments function as the places

of affordance for socially significant interactions such as
sexual encounters, nurturant encounters, play, and so forth,
they should influence mood and behavior differently from
those of secondary environments.
Adaptive Compatibility.

Another ecological perspective

was proposed by Stokols (1976) who suggested that disruptions in affordance were accompanied by a shortage of social

roles or physical resources.

The theory is derived from the

concepts of do minance hierarchy and terri torali ty used by
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Calhoun (1962) and Dubos (1965) to explain animals' abnormal
behaviors in high densi ty conditions.

In many animal

societies, social organization involves a well defined
dominance hierarchy and personal jurisdiction over space.
As the population increases, the constant violation of the
social norms due to the inevitable confrontations and invasions consequently results in aggressive acts and social
withdrawal (Calhoun, 1962).
This ecological analysis has been applied to human
density as stressful to the extent that the availability of
social roles or physical resources in a behavior setting is
so limited as to result in an over-manning condition
(Wicker, 1973) or competition for scarce

1978).

~esources

(Stokols,

The former stresses that when a setting becomes over-

manned, there are more people available than neces8ary to
maintain operations; the latter emphasizes when the ratio of
numbers of persons to numbers of resources grows too great,
negative feelings may occur.

The distinctive features of

this model are reflected in its conceptualization of crowding
as a resource management problem and its emphasis on the
adaptation of group members to environmental limitations.
However, information about the impact of this crowding model
is accumulating only sporadically.
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Summary
According to these theories, crowding is a phenomenon
of intensive

and uncontrollable stimulation resulting from

social and/or physical stressors, of less behavioral freedom
or control over a spatial and/or socially constrained
environment, or of lack of affordance structures in the
physical and/or social environments to serve occupants'
behavioral needs.

Among these variations, some share of

common components, and some may be causally interrelated as
well.

The critical link among these theoretical perspectives

is a situational determinant.

?ne physical variable space,

plus the intervening psychological constructs of personal
control, information capacities, goals, roles, and concern
about threat may interact to produce stress in humans, as
Schmidt et al (1979) pointed out:
The propositions that crowding is related to a lack
of behavioral freedom and control, that it is precipitated by excessive social and visual stimulation, and
that it is mediated by a number of personal, cognitive,
and time factors are not mutually exclusive viewpoints.
In fact, as Altman (1978) perceived, there is a consensus among the various theories, i.e., the homeostatic/
equilibrium framework from which these theories are derived.
The framework presumes that there is an equilibrium underpinning human functioning; the human organism is constantly
striving to maintain a state of equilibrium.

An excessive

degree of stimulation or efforts to adjust to constraint or
affordance of the environment may absorb so much of the
adaptive energy of the organism that it becomes unable to
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cope adequately with or adjust to the undesirable situation
inherent in the environment.

consequently, the feeling of

crowdedness occurs due to the failure to cope or adjust.

DETERMINANTS OF CROWDING PERCEPTION
In order to determine how experiences and consequences
of crowded conditions can be altered, it is necessary to
assess the parameters of crowding.

In this section, various

physical, social, and personal determinants of perceived
crowding, which are relevant to but may not be directly
applied in this study, are examined.
Physical Determinants
While Calhoun'S (1962) study of rats in compressed
environments is well known for the density effects, he in
fact designed a specific structure so as to provide a high
degree of defensible space for some male dominants and a low
degree for most.

In sections of the experimental pen which

could be approached by only one ramp, the most dominant
males with their harems gathered in relative spatial
comfort, and remained the most normal of the whole population.
The rest were cramped into the remaining portions of the pen
at excessive densities; because density interfered with
normal behavioral patterns, they exhibited various abnormal
behaviors.

The implication of this design leads us to look

for physical interventions which may modify the individual's
reactions to inadequate space.

Preliminary exploration has
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been made on the following variables:
Room Dimension.

Although density is not equal to

crowding, it is obviously one of the antecedent conditions
that could precipitate feelings of crowding.

As we reviewed

in r.hapter I, although several experimental studies examining
the effects of room size on psychological response (e.g.,
stress) and behavioral reactions (e.g., task performance)
found positive effects of high spatial density (e.g.,
Freedman, 1972; Loo, 1972; Sundstrom, 1975), a great number
of studies examining the effects on perceived crowding and
immediate responses found that groups in smaller rooms
reported greater crowdedness, confinement, discomfort, and/
or less friendliness than did similar groups in larger rooms
(Baum & Koman, 1976; Epstein & Karlin, 1975; Evans, 1975;
Rohe & Patterson, 1974; Ross et aI, 1973; Saegert, 1975;
Sherrod, 1974; Stokols et aI, 1973; and Sundstrom, 1975).
Building Type.

Although the type or the size of

building is only a rough measure of density, high inside
density is more or less coincident with multi-unit/multistory dwellings.

Gillis (1974) found in his analysis of

Edmonton census tract data that only building

t~~e

(single

family vs. multiple family) showed a significant relationship
with welfare payments and juvenile deliquency when income and
ethnicity controls were applied.

Comparison of living

experiences of otherwise similar high- and low-rise apartment
residents revealed that building bulk correlated positively
with anti-social behaviors and crime rate {Newman, 1973;
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Yancey, 1973), and that high-rise tp,nants reported feeling
more crowded, more anonymous, less safe, and less satisfied
with their buildings (McCarthy & Saegert, 1979).

McCarthy

and Saegert (1979) explained that high-rise residents
would experience more social overload due to the absolute
number of people and interactions inherent in the high-rise
building, which in turn resulted in more perceived crowding.
The effect of overload was also found in a dormitory study
(Bickman et aI, 1973) in which, compared with residents of
low-rise dormitories, residents of the high-rise dorm were
less willing to help.
Floor Plan.

The stony Brook research program by Baum

and colleagues (Baum et aI, 1975; Baum et aI, 1979; Baum &
Valins, 1977; Valins & Baum, 1973) using field and laboratory
methods has shown that students who lived in dormitory rooms
arranged along double-loaded corridors reported experiencing
more crowding, unwanted interactions, and less satisfaction
than did those living in suites of a few rooms arranged
around a common lounge.

Similar results were found ina com-

parison of long-corridor and short-corridor residents (Baum
et aI, 1978).
concept:

One explanation is derived from the overload

Students who live in larger living groups tend to

meet a greater number of different people in the vicinity of
their rooms than those living in smaller living groups.
addition,

In

the physical system has consequences for group

interaction and friendship formation which in turn mediate
the desirability and control of face-to-face contacts, casual

39
socializing, and thus the local crowding experience (Baum &
Valins, 1977).
Room Partitioning.

The overload perspective of

crowding suggests that the presence of partitions may reduce
stress since partitions would help cut down on visual exposure, noise, and other sources of stimulation.
support for this position has been found.

Partial

Desor (1972)

reported that people placed more stick figures in scalemodel

~ooms

when partitions were present.

Another study also

found that the presence of a screen reduced feelings of
spatial invasion (Baum et aI, 1975).

However, Stokols et ale

(1975) demonstrated that partitions in a crowded waiting area
slightly increased feelings of crowdednesB and significantly
increased behavioral indices of tension.

This finding

may

be interpreted in terms of the behavioral constraint model of
crowding (stokols, 1976); the partitions may be seen as
infringments of individual behavioral options.
Room Shape.

One's perception of crowding in a space

may also be affected by many aspects of the enclosure
other than the actual physical size of the space.
of the enclosure is one of those aspectse

The shape

In a pro-

jective crowding study Desor (1972) found that when people
were instructed to place stick figures in an interior scalemodel up to the point at which the room would become crowded,
they placed more figures in rectangular models than square
ones with the area held constant.
Floor Height.

Several investigations have explored
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the effects of floor height in crowding literature.

Two

studies of public housing (McCarthy & Saegert, 1979;
Mitchell, 1971) found that residents living on higher floors
experienced more crowding in the building.

Mitchell's inter-

pretation of the finding is that an escape from crowded conditions is easier for those living close to the ground floor.
Meanwhile, a study of a women's dormitory (Schiffenbauer
et aI, 1977) found that residents who lived on higher floors
tended to feel that their rooms were larger.

?erhaps the

higher floors provide broader views of surrounding areas,
hence more openness.

A recent dormitory study (Mandel et

aI, 1980) reported that women on higher floors reported
their rooms more spacious than those on lower floors, but
opposite results were obtained for men.
Visual Complexity and Distraction.

Visual effects

have also been studied in terms of complexity and distraction.
A conception of crowding based on the overload model predicts
that complicated or disorderly settings create demands on a
person's capacity to assimilate information; such settings
are expected to produce greater stress than simple, orderly
ones.

Baurn and Davis (1976) using miniature figures found

that a high degree of complexity intensified crowding in
darker rooms but only for certain activities.

Another study

examining the effects of furniture density on perceived room
size and spaciousness (Imamoglu, 1973) indicated that there
was an inverse relationship between perceived room size and
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furniture density, i.e., the empty room was assessed as the
largest and the overfurnished as the smallest.

It also

found that both the empty and overfurnished rooms were perceived as less spacious than a moderately furnished room.
Meanwhile, Coss (1973) argued that the use of deliberate distractions in design may be helpful in reduction of
stress in high arousal-producing settings.

Some evidence

was found by Worchel and Teddlie (1976) that the presence of
pictures tended to reduce discomfort that accompanied close
interpersonal proximity in groups of males.

The implication

is that the visually complex features of a crowded setting
can sometimes provide a diversion from overloaded conditions
that would otherwise produce discomfort, but may at other
times contribute to overstimulation.
Brightness.

The brightness of a room also appears to

affect its perceived crowdedness.

Both Baum and Davis (1976)

and Schiffenbauer et ale (;977) found that well lit or light
colored rooms tended to be perceived as larger than comparable darker rooms and the ratings of crowding were lower in
lighter rooms.
Heat and Noise.

Both beat and noise may be Been as

aversive, arousal-producing stimuli which sensitize people
to their environments.

The hypothesis presumes that people

are often more irritable, prone to outbursts of temper, and
more negative in their reactions to others under warmer or
noisier conditions.

However, little. direct evidenca has been

reported to support the idea that noise and heat intensify
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crowding stress.

In a laboratory experiment, Griffitt and

Veitch (1971) placed students in a chamber in groups of
various size at different conditions of temperature; high
social density and heat produced discomfort but did not
enhance each other's effects.
As for the effects of noise, Cohen (1978) recently
hypothesized that environmental stressors such as noise
would place some load on information-processing capacity and
would result in an overload state when the load demands
exceeded the capacity of the individual.
generally supported by a few studies.

l"or

This hypothesis is
~xample,

in a

small group of laboratory studies testing how noise sensitized people to their environment it was found that persons
who perceived that they had greater control over noise
exhibited fewer behavioral aftereffects and performed better
on measures of frustration tolerance and attention to detail
than individuals who had no perception of control (Freedman
et aI, 1972; Glass & Singer, 1972; Loo, 1973).

Meanwhile,

a group of field studies found that construction noise significantly decreased people's helping behaviors (Page, 1977)
and long-term exposure to traffic noise Significantly reduced
children's reading ability (Cohen et aI, 1973).

An interesting

finding for current study was that Marshall (1972), in her
study of the relationship between privacy and environment,
found that persons judged their homes as too crowded when
their houses did not allow adequate insulation between
quiet and noisy activities.
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Fersonal Determinants
In various analyses of spatial behavior, two aspects
of individual differences have generally been involved.
They are personal characteristics such as gender, age, and
ethnicity, and past experiences of density.
Gender.

In examinations of brief exposures to high

density, a few studies varied gender and room density and
measured crowding or discomfort.

Several of them (Baum &

Koman, 1976; Freedman et aI, 1972; Ross et aI, 1973) found
that in same-sex groups, males showed greater discomfort in
high room density than did females, while one study (Saegert,
1974) reported the opposite result for reports of anxiety,
and many of them reported no gender differences in crowding,
discomfort, or task performance as a function of room density (Eaum & Greenberg, 1975; Epstein & Karlin, 1975; Evans,
1975; Paulus et aI, 1976; Stokols et aI, 1973; Sundstrom,
1978).

As for studies of long-term exposure to high density,

while Baum et ale (1975) and Val ins and Baum (1973) found no
gender differences in residents of college dormitories,
~valden,

Kelson, and Smith (1981) reported that female stu-

dents were less disturbed by the crowded conditions of their
rooms.

In summary, studies of effects of gender have

generally found no consistent results.
Age.

Age has been found to be related to spatial

needs and the overall trend in age data suggests that young
children are more susceptible to crowding than are adults
(Aiello & Aiello, 1974; Evans, 1978).
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Race/Culture.

It has been argued that ethnic hetero-

geneity is linked to an individual's experience of overload
in the city (Milgram, 1971).

The ability to adapt to crowded

conditions is likely to be different in different ethnic/
cultural groups.

In a comparative study, Schmitt (1966)

indicated that the effects of density could be strongly
mediated by a local culture which was characterized by social
customs, e.g., long-established traditions of tolerance of
high density living, and extreme family cohesiveness.
Empirical studies have also supported Hall's (1966) observation that "contact cultures" interact more closely than more
distant North Americans (Evan & Howard, 1973; Mitchell, 1971).
Cross-cultural speculations have further illustrated that
culture provides the referents necessary for an individual to
assign meaning to any level of density or to determine how
he/she perceives space (Rapoport, 1977) and that some cultural
differences in handling crowding derive from established
privacy norms which rely on highly regulated interaction
patterns coupled with social hierarchies (Altman, 1975).
Past Experience.

Another assumption based on the

concept of human adaptation holds that people with a history
of intense social interaction are less likely to experience
crowding at a given level of density than are people with a
history of relative isolation.

A field study examining the

relationship between density and crowding of one's childhood
home and privacy preferences (Marshall, 1972) found that
perceived crowding during childhood was significantly related
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to not only childhood density measures such as having a room
of one's own, living in a single-family dwelling, number of
siblings, and amount of open space but also to current
privacy preferences for anonymity and reserve.

Similarly,

Cozby (1973) reported that individuals who grew up in higher
density households had larger personal space zones.
Moreover, while Wohlwill and Kohn (1973) found that
urban migrants were more likely to report crowding if they
had come from a smaller town than if they had come from a
larger one, in a short-term laboratory experiment Sundstrom
(1978) found that an immediately previous exposure to crowding was shown to increase social withdrawal and create
greater personal space needs.
Personality.

Personality has been examined as an

antecedent of crowding.

Evans (1975) used regression analy-

sis to examine several personality variables of students,
yet none were significant predictors of crowding.
Time.

Another approach to adaptation rela.tes a

person's toleration for high density to the length of time
for which he/she has been exposed.

In laboratory research

based on brief exposures (about 40 minutes) to high density,
Sundstrom (1975) found a decrease over time in crowding and
discomfort in both high and low room density.

However, one

field study using repeated measures to examine responses to
prolonged high density over a period of 21 days found that
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anxiety increased over time (Smith & Hay thorn, 1972).
Another field study found that residents of a long-corridor
dormitory, compared with short-corridor residents, were more
competitive and reactive after 1 and 3 weeks of residence;
by the end of 7 weeks, however, they had become more withdrawn, were less involved, and exhibited symptoms of helplessness (Baum et al, 1978).
Social Determinants
Social determinants of crowding may originate from two
sources:

1. one of the types of high denSity may produce

aversive conditions, such as close proximity, and 2. high
density may be accompanied by aversive social conditions
independent of the space supply, e.g., social atmosphere and
the nature of setting.
Excessive Proximity.

People who are friends or view

one another positively may interact more closely, while
extreme closeness can be used to threaten another.

Some

researchers have hypothesized that crowding results from
excessive interpersonal proximity, citing evidence that
personal space invasion produces discomfort (Altman, 1975).
Sundstrom (1975) varied spatial density in groups of six
males that included three confederates who were either
intrusive or nonintrusive.

Intrusion produced discomfort in

both large and small rooms.

Another experiment by Worchell

and Teddlie (1976) also varied interpersonal distance in
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groups and found crowding at close proximity since excessive
immediacy generally leads to the loss of interpersonal
behavioral freedom and control.

In summary, studies of the

effects of excessive proximity appear to confirm the hypothetical model of behavioral constraint.
Social Climate.

Researchers have examined the effects

of conditions related to cohesion, liking, cooperativeness,
and warmth in a group.

Freedman

et ale (1975) manipulated

positive versus negative feedback and room density; results
showed that the positive feedback group in high room density
had highest scores on "would participate again".

A field

study also indicated that persons living in larger groups
showed less satisfaction with their social life (Baum &
Valins, 1977).
In contrast, several stUdies failed to find the effects
of social atmosphere.

Stokols

et ale (1973) found that

groups working on a competitive task showed higher scores on
crowding than did groups who cooperated, but the effect was
not intensified in high density.

Smith and Hay thorn (1972)

conducted a 21-day study of men isolated in groups of two
and three in small and large quarters.

The compatibility of

the group members was also varied, but it had no effects on
stress.
Group Size.

Some researchers have examined a social

overload hypothesis:

a larger number of actual or potential

interaction partners may tax a person's capacity for processing information.

A few studies varied social density
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(i.e., number of people) in a single room for brief periods
of time and found that crowding, discomfort, and other forms
of stress were greater in larger groups than in small ones
(Griffitt & Veitch, 1971; Saegert, 1975).

studies that

varied the size of expected groups also found greater
crowding with higher social density (Baum & Greenberg, 1975;
Baum & Koman, 1976).
Several field studies examined variations in group
size that continued over prolonged periods in such settings
as dormitory rooms, naval vessels, prisons, and classrooms.
Results generally indicate greater stress with larger groups
(Baron et al, 1976;

De~~

et al, 1975; Paulus et al, 1975;

Saegert et al, 1975; Sommer & Becker, 1971; Walden et al,
1981).

On the other hand, D'Atri (1975) reported no

difference in crowding as a function of group size in prisons,
and Smith and Hay thorn (1972) reported that two-man groups
showed more stress than three-man groups.

Generally, most

studies in this topic have confirmed the theoretical model
of social overload.
Social Setting.

The nature of the setting is related

to the level of social interaction.

Mitchell (1971) found

that social features of the household such as the number of
nonrelatives sharing a dwelling unit were potential sources
of crowding stress.

A few experimental studies have examined

setting variables of a more social nature.

Interpersonal

distance is greater in more formal settings and when working
on less pleasant tasks, and subjects tend to feel more
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crowded when less structure is anticipated (Edney, 1972).
Two studies using miniature figures suggested that crowding
occurs at lower densities when the task is solitary than
when it is social (Desor, 1972; Cohen et aI, 1975).

However,

a similar study found that crowding was higher in high

density rooms regardless of the nature of the situation
(Cozby, 1973).
Summary
It appears, and not surprisingly, that the human
responses to crowding are very complex. Although some
inconsistent results have been reported in various areas, it
is generally recognized that high density, in and of itself,
may not necessarily be detrimental to effective human functioning and may not always lead to the experience of being
crowded (Freedman, 1979).

Whatever relationship may exist,

in Lawrence's (1974) terms, "between high density and
aberrant human behaviors, or between the social crowding of
the individual and aggression", is mediated by such variables
as interpersonal relationships (Mitchell, 1971) and social
and physical structure (Loo, 1973).

The current view is that

physical, social, and personal factors determine to a large
extent the crowding experience at any density level (Stokols
e t aI, 1973).

CHAPTER III
DESIGN OF THE RESEARCH
The research reported here was designed with the dual
purposes of producing data that would further the scientist's
conceptual understanding of the effects of high density
living and information that architects could use in the
design process.

To make the data relevant to the designer's

concerns, several steps were taken:

First, the experiments

were performed in field rather than in laboratory settings.
Often the designer is concerned about how well laboratory
research can be generalized to a real world setting.

Doing

the research in the real world to begin with gives the
results an ecological validity that is necessary if the
architect is to base decisions on them.
Another feature of this research is that the conceptual
variables important to the scientist are operationalized and
discussed in terms of the architectural features over which
the designer has control.

The operationalization as well as

the hypotheses to be described in this research were made to
coincide with specific design decisions.

This was done in

the hope that the results would be useful to architects as
well as to behavioral scientists.
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CONCEPTUALIZATION OF THE RESEARCH
Recent studies have made it clear that it is not
density alone but the ways the social and physical environments are structured and organized and the ways an individual
perceives the degree of stimulation, constraint, and affordance of the environment which lead to feelings of crowding.
As determined in a relative rather than an absolute context,
crowding thus is a function of physical, social, and personal
variables.
The model in Figure 1 outlines a network of variables
associated with the perception of crowding.

It includes the

physical, social, and personal determinants of crowding;
intermediate channels which explain the processing of the
effects of determinants through the overload, constraint,
and/or afl'ordance theories; the affective stage, Le., the
degree of perceived crowding; and the behavioral consequences
of and reactions to crowding.

These responses include

control mechanisms in the form of verbal, nonverbal,
personal-space, and territorial behaviors; architectural
design; and housing policies which may be employed to modify
the determinants so as to reduce their impact on the affective
and behavioral levels.

Thus a feedback loop is introduced.

Although the perception of crowding may be influenced
by physical, social, and personal variables, this research
is concerned only with alleviating crowding by altering the
design of the physical environment.

In order to understand
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Physical

~~factors

Affective

~~Social

Behaviora

Constraint~~crowd~ng
~--~res po n ses
•

factors

Affordance

+-~~Fersonal

factors

Figure 1.

Model of the crowding process

how physical variables, compared with social and personal
variables, contributed to perceived crowding, the following
hypothesis is first tested in this study:
Hypothesis A:

Holding density constant, the physical
variables will affect perceived crowding
differently from social and personal
variables.

As noted in Chapter II, some of the research on the
effects of physical, social, and personal determinants is
inconsistent, if not contradictory, and may be limited in
its potential use because of its laboratory origins.

This

hypothesis, directed to test the physical, social, and
personal parameters of crowding in a selected field setting,
may delineate the potential applicability of the reviewed
data in real residential settings.
In addition, in the present study although all of the
residents live in spaces with comparable density, there may
be great variability in how crowded they feel their spaces
to be.

This variability may be explained by certain physical

features inherent in the selected research setting, and the
feeling of being crowded may be manipulated by architects or
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residents through the following three physical means available in the setting:
Hypothesis B:

Holding density constant, being crowded
can be reduced if the space can be manipulated to reduce the amount of
excessive stimulation.

If Hypothesis B is true, it follows that any architectural features of an enclosed space that reduce the degree
to which people therein experience overstimulation, for
example, from visual or auditory sources, may reduce the
degree to which they are crowded.

In other words, the degree

of perceived crowding may be reduced in proportion to the
reduction in stimulation by means of physical features
designed, for example, to reduce or disperse noise or to
avoid seeing large numbers of people.

Spe'cifically, this

study examines the effects of the presence of people and
noise:
B1.

Space is perceived as less crowded, if it is
designed in such a way that fewer people are seen.

B2.

Space is perceived as less crowded as noise is
reduced.

Hypothesis C.

Holding density constant, being crowded
can be reduced if the space can be
manipulated to reduce the degree of
undesired behavioral constraint.

If Hypothesis C is true, it follows that any architectural features of an enclosed space that provide means to
reduce the degree of undesired constraint may reduce the
degree of perceived crowding.

Since territory is a buffer

against the invasion of privacy which is a central construct
of crowding (Altman, 1975), the degree of perceived crowding
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may be reduced in proportion to the availability of spatial
mechanisms such as territory to control interpersonal behaviors.

Specifically, this study examines the effects of

territorality:
C1.

Space over which a high level of territorial control is executed will be perceived as less crowded.

Hypothesis

D~

Holding density constant, being crowded
can be reduced if the space can be
manipulated in such a way as to be
perceived as more open than it is.

If Hypothesis D is true, it follows that any architectural features of an enclosed space that provide means to
increase the perceived openness of the space reduce the
degree of perceived crowding.

In other words, reduction of

crowding may accomplished, for example, by employing mirrors,
views, and colors that expand the space visually.

This

study specifically examines the potential of a spacious view:
D1.

Space with a more spacious view will be perceived
as less crowded.

The above Hypotheses A, B1, B2, C1, and D1 derived
from the crowding model are subjected to test in this study.
RESEARCH SETTING
Three residence halls: Bloss, Finley, and McNary at
Oregon State University, Corvallis, Oregon were selected as
the research setting.

The main floor of each dormitory con-

tains a main lounge, the Head Resident's office and apartment, and various service facilities; the remaining
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floors in each dorm are identical living quarters.

As far

as the floor plans of living quarters are concerned 6 McNary
Hall was built in 1963 in a conventional corridor format
with two double-loaded wings served by a central area
including a lounge, an ir0ning room, a stairway, an elevator
shaft, a centralized shared bathroom, and storage areas
(Figure 2).

Built with a modified corridor design in 1967,

Finley Hall has a service core, with similar facilities but
separate common bathrooms at both ends of the core, to serve
two shorter wings of double-loaded corridors as well as those
living units lining the north and south sides of the core (Figure 3).

The most recently constructed hall, Bloss Hall (1972,

Figure 4), was also designed in a modified corridor style but
furnished with an individual bathroom for every suite instead
of cornmon bathrooms in the service core. (A suite is a unit
of two rooms with a shared bathroom in between).
The latter two halls, namely, the modified-corridor
and the suited-corridor dorms, are seven-story structures
located in the same vicinity in the south of the campus, while
the 6-story conventional-corridor dorm is located at the
east end of the campus.

All of them are approximately

equally distant from the student union and main library, and
have similar surroundings.

For example, each has a dining

hall next to it and has easy access to open spaces (Appendix

A).
All the dorms

accomrnod~te

levels and of both sexes.

students of various class

The conventional-corridor dorm
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Typical floor plan of HcNary Hall (Conventional-corridor dormitory)
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houses men on the 2nd, 4th, and 6th floors and women on 3rd
and 5th; the modified-corridor dorm houses men on 2nd, 4th,
and 6th, and women on the 3rd, 5th, and 7th floors; and the
suite dormitory is co-ed by suite instead of by floor.

The

typical floor of the conventional dorm contains 36 double
rooms, i.e., rooms designed for double occupancy, and three
single rooms; the modified one has 30 doubles and 3 singles;
and the suite dorm has 15 double

sui~es

and one single suite.

In terms of net floor density, each resident is furnished
with about 138, 151, 147 square feet of space respectively.
As far as the living units are concerned, room furnishing is similar, and every resident has a bed, a wardrobe, a
chair, and

a desk

(Figure 5-a, b, & c).

In typical double

rooms of the conventional and modified dorms desks and
wardrobes are built-ins; bunk beds are available upon
request in all three dorms.

The residents can add furniture

if they wish, and they often do add an easy chair or a TV
set.

The room& are so small, however, that the amount of

student-contributed furniture is always small.

The density

as measured within a double room is about 89 square feet per
person in the conventional dorm, 88 in the modified one, and
93 in the suite dorm (including half of the suite bath).
Therefore, we consider that residents in all three dormitories are furnished with a comparable amount of space
(see Table I for detailed descriptions).
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TABLE I
COMPARISONS OF BUILDING CHARACTERISTICS
ConventionalCorridor
Dormitory

ModifiedCorridor
Dormitory

Building age (years)
18
14
Number of floors
6
7
Dorm capacity (persons)
378
373
Floor capaci ty(
"
)
63
75
Net floor space*
(sq. ft.)
10302
9503
Net floor densitY**
138
151
lounge, bath,
lounge,
Common areas on floor
ironing room
2 baths,
ironing rm.
Number rooms on floOT
39
33
Percent double rooms
92
91
Room density
88
89
bed, built- bed, builtRoom furniture
in desk &
in desk &
wardrobe
wardrobe

Sui tedCorridor
Dormitory
9

7

372
62

8810
147
lounge,
kitchen
32
94
93
bed, desk,
buil t-in
wardrobe

* Net floor space: Gross floor space minus spaces taken by
walls, columns, and ducts.
** Net floor density: Net floor space divided by floor capacity
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STUDY DESIGN AND HYPOTHESES
The present research consists of three studies.

While

the first study explores the relationship between the perceived crowdedness and relevant physical, social, and personal conditions in the dormitories, the second and the third
studies are specifically designed to assess the effects of
physical variations in the design of the dormitory floors and
rooms, respectively, on perceived crowding.

The central

assumptions underlying the research are that the physical
environment is a vital determinant of crowding and the
categorization of physical elements should provide a basis
for developing design guidelines.
Stud~

I:

Effects of Physical, Social, and Personal Factors

Based on our preceding discussion, the experience of
crowding is a function of physical, social, and personal
determinants.

Hhile there are considerable methodological

difficulties in determining the effects of a physical variable
independently of other correlated factors, past studies have
indicated that the physical structure of an environment can
impose absolute limits on human functioning which in turn
mediate personal cognitive-perceptual experience toward
potential behavioral constraint.

In addition, the physical

systems have consequences for group interaction and friendship formation which in turn mediate desired level of social
stimulation.

In other words, there may be an indirect
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relation between physical factors and perceived crowding.
Thus, we predict that:
1.

Holding density constant, the physical determinants
will be significantly different from social and
personal determinants in affecting perceived
crowding.

The dependent variable for this hypothesis is perceived crowding.

Crowding, as an individual's

motivat~.onal

response to the social and physical conditions of the
environment, could mean different things to different people
in different situations.

Thus, crowding perceptions of the

individual room, floor, and dorm where respondents resided
were measured, and composite crowding scales were created and
used as dependent variables so as to capture the possible
variations in crowding meaning.

As for the independent

variables involved in the hypothesis, various physical
features, personal characteristics, and social dimensions of
dormitory living were also measured.

All sampled residents

of the three dorms were used as subjects in this study as
well as in the following study on crowding effects of floor
variation.
Study II:

Effects of Floor Variation

In order to test the hypothesis that, holding density
constant, space with fewer people present will be perceived as
less crowded, a study examining the effects of different physical features of the floor layout on crowding perception was
constructed.

The floor was chosen because it is the place in

which many interactions take place; floor residents share the
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lounge, hallway, elevator lobby, and community bathroom.
addition, each floor has its own
zation.

social/government~l

In

organi-

Since floor residents frequently interact, they are

considered to be a living group.
While corridors lead all residents to common spaces
and facilities, it is in the corridors themselves
where residents frequently encounter persons whose intentions
are unknown or whose values may be in conflict with their own,
and sometimes meet people when interaction is not wanted.
Thus any device that helps control the presence_of people in
the corridor would reduce the level of stimulation or
interaction.

The design features specifically examined in the

study were the presence of short corridors, access to exits,
and dispersion of centralized activities.

Three independent

hypotheses were designed to test these items.
Effect of' Corridor Length.

In an unparti tioned space,

people can perceive all the other people who are present.
Imposing a partition or a barrier in the space may result in a
net reduction in the information level, thus leading to less
crowding.

In addition, studies have indicated that it is

easier to control interaction with others in small as opposed
to large living groups.

In the present study, the central

service area of the traditional-corridor dorm divides the
floor into two sections, while the service cores in the
modified-corridor and suited-corridor dorms function as
barriers dividing the floor into four visually discontinuous
and relatively small living sections.

Residents who live
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along the short corridors in the modified and suite dorms
are likely to receive a smaller amount of stimulation or
encounter fewer interactions than those who live along the
long

corridors in the conventional dormitory.

Thus, we

predict that:
2.

Floors will be perceived as less crowded by persons
living in shorter corridors.

The dependent variable involved in the hypothesis is
perceived crowding of the floor; the independent variable is
length of the corridor.
Effect of Floor Height.

Another way to reduce the

number of people present in corridors is by providing
accessible exits.

In our study, there is a stairway located

at each end of every dormitory in addition to the centrally
located elevator and stairway.

People living on lower

floors, especially those who live near the ends of the dorms,
are likely to use the side-stairways to get in or out of the
building.

Compared with people on higher floors, the lower

floor residents are likely to encounter people less frequently in the corridor due to the possibility of escape from the
corridor and due to the dispersed location of activity nodes
(stairways).

On the contrary, people on higher floors are

likely to make a trip first to the centrally located elevator
in order to get in and out.

The stress arising from actual

or perceived encounters in the corridor may be enhanced when
escape from the overloaded condition is not immediately
available.

Thus we predict that:
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3.

Floors at lower levels will be perceived as less
crowded than identical floors at upper levels.

The dependent variable of the hypothesis is perceived
crowding of the floor; and the independent variable is floor
height.
Effects of Bathroom Location.

Dispersing geographical

locations of activity nodes leads to dispersed activities
which may in turn lower the intensity of stimulation and
reduce the need to coordinate one's behavior with others.
This assumption involving the combined effects of theories of
behavioral constraint and stimulus overload is examined by
comparing the different bathroom distribution patterns in
three selected dorms.

The floor design of the

conve~tional-

corridor style with the centrally located bathroom requires
that residents encounter each other in the corridor and
bathroom and coordinate their behaviors in both settings.
Thus, the highest degree of perceived crowding is expected to
be found in the conventional-corridor dorm.

On the other

hand, the suite style design that disperses the bathroom
activities in individual suites thus reduces the encounters
and interactions taking place
minimum.

4.

outside resident's room to

Thus we predict that:
Floors with a less centralized bathroom pattern
will be perceived as less crowded.

The dependent variable of the hypothesis is, again,
perceived crowding of the floor; and the independent variable
is bathroom location.
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Study III:

Effects of Room Variation

In order to test the notions that persons with larger
territories, with a more spacious view or with less exposure
to noise will perceive their spaces as less crowded, this
study examines the effects of different architectural features, namely, desk location, window orientation, and room
location on perceptions of the resident's room as crowded.
Effect of Desk Location.

Crowding stress has been

theorized to result from the invasion of an individual's
privacy, and territory is a buffer against the invasion of
privacy (Altman, 1975).

In most of the typical double rooms

of the modified-corridor dorm and in some of the cases of
the suited-corridor one, furniture is arranged in such a way
that one person's desk is near the door and the other's is
near the window.

To the person whose working/studying area

is by door, . the in-and-out movements of the other person as
well as visi tors are likely to lead to a constant stress due
to

constant demand

taining privacy.

fo~

defending one's territory and main-

On the contrary, the person whose desk is

near the window is likely to have a higher degree of control
over his or her territory.

5.

Thus, we predict that:

Rooms of double occupancy will be perceived as
more crowded by the occupants whose desks are
closer to door.

The dependent variable involved in the hypothesis is
perceived crowding of the
is desk location.

ro~

and the independent variable
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Effect of Window Orientation.

Another physical

element affecting perceived crowding concerns the openness
of the room that residents perceive, since it is well noted
that the visual perception of space is not only determined
by the absolute size of the space.

In this research setting,

the modified-corridor and suited-corridor dorms were built
in parallel on the site with a one-story dining hall in
between, and each of them has one side facing the other dorm
and the other side facing open spaces.

Since those who have

a view toward open spaces are likely to perceive a higher
degree of openness than those who have blocked views, we
predict that:
6.

Rooms with a blocked view will be perceived as
more crowded than those with an open view.

The dependent variable of the hypothesis is perceived
crowding of the roam, the independent variable is window
orientation.
Effect of Room location.

As noted in Chapter II,

noise may be seen as an arousal-producing stimulus which
sensitizes people to their environment.

It may produce

stress and may intensify the stress produced by other aversive conditions.

On each floor of the rnodified- and suited-

corridor dorms some rooms are located in the central section,
as opposed to rooms located in the two wings, directly
facing the service core.

The core area, as we noted earlier,

contains spaces for various community activities.

It not

only serves as a circulation node but also as a gathering
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spot

~or

social and service activities.

Under these circum-

stances, residents in the central section are likely to
receive constant noise
the passers-by, and

~rom

~rom

the operation of elevator,

~rom

various activities that take place

in the community lounge and bathrooms.

Since those who

reside in the central section are likely to receive larger
amount

o~

7.

noise, we predict that:
Rooms facing community areas will be perceived as
more crowded than identical rooms in wings.

The dependent variable in this case is, again,
perceived crowding of the room, and the independent
variable is room location,
Since the architectural layout of the conventionalcorridor dormitory does not include variations in terms of
desk location (by door vs. by window), window orientation
(with spacious view vs. blocked view), and room location
(in core vs. in wing) as the other two dorms do, only the
residents of the latter two dorms--the modified and the
suited--were selected as subjects for Study III.
METHODOLOGY DESIGN

Survey }lethods
In consideration of economies

o~

time, energy, and

budget, a self-administered questionnaire was used for data
collection in this research.

Background information for

developing the questionnaire, such as issues of residents'
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living conditions in the dormitories, were first gathered
through informal interviews with the University officials of
the Student Housing Office and Head Residents of the three
dorms.

A field inventory was then conducted to observe

residents' activity patterns at various spaces in the
dormitory and to collect a number of physical indices of the
built environment.
After the approval of the questionnaire by the
University (Appendix B), a pre-test was carried out on the
questionnaire design, and necessary changes were made.
For the final

survey, two copies of the questionnaire were

slipped under the doors of sampled double rooms on the same
evening in the second half of Spring term, 1980.

Since most

of tenants moved in prior to or at the beginning of the term,
we assumed that the novel effects of a new residence
would have disappeared after residents had lived there for at
least two months.

Accompanying the questionnaire (Appendix C)

was a cover letter explaining the purposes of the survey and
the instruction to return the completed form.

Tenants were

given ten days to complete and return the questionnaire.

A

reminder was sent to them a week after the questionnaire was
distributede
Srumpling and Subjects
A random sample of one hundred and eighty-nine
residents living in typical double rooms of the dormitories
was used in our research.

Typical double rooms were employed
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as the subject

~ool

because the research was designed mainly

to examine the effects of architectural variation while the
size of space

WQS

controlled.

Based on the number of indi-

vidual rooms on each floor, a random sampling technique was
applied to every floor of each dorm to insure that a representative proportion of subjects was drawn from all floors.
In order to rule out the possible effects of density
and cultural differences on crowding, responses from double
rooms with only a sinsle resident and rooms occupied by
foreign students were screened out.

As a result, the usable

return rate was approximately one-third.

The major sampling

probler1 He encountered in this research vIas self selection in
that students were allowed to request placement in
particular dormitory.

R

The individual preference of selecting

different living environments may thus be a potential
variqble confounding the results of our

hj~othesis

In order to examine the influence of other possible

testing.
confo~~d

ing factors, a Chi-square test was done to compare the
characteristics of residents of the three dorms.
As shown in Table II, all residents have a relatively
homogeneous background with respect to gender, length
of residence, credits taken, ethnicity, and socioeconomic
status of the family, since the test revealed that the three
dorms did not differ significantly on these variables.

The

only significant demographic difference among the groups was
in average age (X 2 (4, 188) = 24.40, E (.01). A larger
proportion of younger people lived in the conventional-

TABLE II
COMPARISONS OF SAMPLE CHARACTERISTICS
CoventionalCorridor
DormitorLSample size
Average age
Average residency
length (terms)
Sex (percent female)
Ethnicity
(percent white)
SES (percent middle
class)
Co-ed pattern
Units of social
organization

ModifiedCorridor
Dormitor~

Sui tedCorridor
Dormitory

X2

df

- P

61
19.2

62
19.9

66
20.6

24.40

4,188

.0001

2.8
41.0

2.9
45.2

3.0
37.9

1.15
.70

4,189
2,189

n.B.
n.B.

93.1

95.1

93.8

.21

2,184

n.B.

84.8

3.54

4,187

n.B.

71.7

by floor
dorm,
floor

85.2

by floor
dorm,
floor

by suite
dorm,
floor

-J
~
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corridor dorm, suggesting that effects attributed in the
analyses of hypotheses to differences in architect-ural
could be due to differences in residents' age.

desi~l

This issue

was therefore dealt with by taking the effect of age on
crowding into account in the hypothesis which tested the
explanatory power of physical, social, and personal determinants of crowding perception.
Operational Design of Questionnaire and Variables
The development of the fifty-four-item questionnaire
was centered on the three dimensions of crowding determinants:
physical, social, and personal.

It covered information about

residents' personal backgrounds in addition to questions
about their experiences and perceptions of various settings
in the dormitory.

Both open- and closed-ended questions

were used and were sequenced in such a way as to avoid having
sensitive questions (e.g., ethnicity) appear in the early
part of the questionnaire.

The data were then coded and

processed on the computer at Portland state University.
Specifically, the questions contained several sections:
Personal Items.

A section of questions was included

to obtain factual information about demographic and schooling
data.

These items dealt with categorical determination of

sex, ethnicity, year of school, socioeconomic status of
family, etc.

For example, Table III shows the measuring

categories and distribution pattern of ethnicity.

Information

concerning age, length of residency, credit load, and past
living conditions were collected on interval scales (Table IV).
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TABLE III
FREQUENCY DISTRIBUTION OF ETHNICITY
Categories

Persons

Causasian/Whi te

173

94

American Indian/Alaskan native

3

1.6

Black/Afro-American

o

o

Chicano Mexican-American

2

1.1

Pacific Islander/Asian-American

6

3.3

Total (excluding missing information) 184
Physical Items.

100

Physical variables used in hypothesis

testing were operationalized as follows:
Corridor length was measured on a dichotomous scale,
i.e., long versus short.

The long corridors were those in

the conventional dorm, and the short ones were those in the
modified

and suite

dorms.

Floor height ranged from 2 to 7 (the first floor is not
a living quarter).
Room location was measured on a dichotomous scale, i.e.,
rooms located near core areas versus rooms in wings.
Bathroom location was measured on a nominal scale
r~lging

suite

from floors with dispersed suite baths as in the
dorm, floors with two central baths (dualistic pattern)

as in the modified dorm, to floors with one central bath
(centralized pattern) as in the conventional dorm.
Desk location was measured on a dichotomous scale, i.e.,
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persons with desk located by the door versus those with desk
by the window.
Window orientation was measured on a dichotomous scale,
i.e., rooms with windows facing open spaces versus rooms with
windows facing each other.
Noise level through room partitions was assessed by the
question, "how often do you hear noise through the walls of
your room?" and rated on a five-point scale ranging from
"almos t never" to "very often".
Social Items.

Another section contained a series of

questions rated on five-point bipolar scales to investigate
areas of (1) social climate among floor residents, (2)
involvement in neighboring behaviors, (3) participation in
formal floor and dormitory activities, and (4) privacy from
neighbors and roommates, as shown in Table IV.

Sample items

include:
There is a feeling of unity and cohesion among floor
residents. (strongly disagree- strongly agree)
How often do you and your neighbors exchange or
borrow things such as books and tools from one another?
(never- often)
How extensively have you been involved in social,
athletic, or governmental activities of this floor?
(nev~r- very involved)
How much privacy would you say that you have from
your roommate? (none- very much)
Intermediate Behavioral Items.

The presence of people

in corridors was assumed as ron intermediate variable between
floor height, the independent variable, and perceived floor
crowding, the dependent variable; and the noise

W9.S

assumed
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to be an intermediate variable between room location, the
independent variable, and perceived room crowding, the
dependent variable.

The number of people seen in hallway

and bothersome noise were assessed by the following two
questions measured on 5-point scales:
How many people in the hallway do you usually see
when you walk through it? (none- quite a few)
How often does the noise you hear bother your
sleeping or studying? (almost never- very often)
In addition, a typical room plan and a floor plan were
included in the questionnaire to obtain information about the
residents' perceptions of their
room and on the floor.

cognitive territories in the

Tenants were asked to shade the area

that they considered their territory; the territorial variables
were measured as the proportion of shaded area to the space of
the whole room or floor.
Perception of Crowding Items.

The major dependent vari-

able in the present research was perceived crowdedness.

As

we noted earlier, crowding experience involves not only
physical and social conditions but also personal judgement.
People may experience crowding when their goals are blocked
by the mere presence of other people even if there is
sufficient physical space for all (stokols, 1976), and they
may feel uncrowded even when sharing a restricted amount of
space (Freedman, 1975).

This makes one question whether

terms such ap. crowding are defined in the same way by the subjects and by the researcher, i.e., whether there is a consensus
regarding the key dimensions of crowding.

Two steps were
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TABLE IV
SUMMARY OF MEASUREMENT DESCRIPTIONS
Items

Measurement Description

In terpre ta tion
of High Score

Personal/Demographic Dimension
Demographic
data

Age
Socioeconomic status
Gender
Ethnicity

Older
Lower
Male
White

Schooling

Credi t load
Year of school
Dorm residency length

Higher
Graduate student
Longer

Past
spatial
experience

Dwelling type

Large apartment
building
Room shared with
3 or more people
Not crowded
at all

Number persons sharing room
Degree perceived crowding
in childhood home

Social/Behavioral Dimension
Social
climate on
floor

Degrees of perceived unity
& cohesion, of perceived
ease in making friends, of
perceived friendly places
Degree of perceived
acquaintance

Strongly
disagree
Not at all

Neighboring
involvement

Frequency of doing things
together and of borrowing/
exchanging things

Never

Organizational participation

Intensities of participation
in ~ormal social/athletic/
governmental activities of
floor B.1"1d dorm

Never

Privacy

Degrees of perceived privacy
from roommate and from
neighbors

None

Territoriality

Proportions of cognitive
territory in room and on
floor

Larger size

Number
people in
hallway

Number of people seen in
the hallway

None
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TABLE IV (continued)
Items
Bothersome
noise

Measurement Description

Interpretation
of High Score

Frequency of perceived
bothersome noise in room

Never

Physical/Design Dimension
Corridor
length

Long corridors vs. short
corridors

Short

Floor
height

Floor level on which
resident lives

Higher

Room
location

Core group vs. wing group

Wing

Bathroom
location

Dispersed, dualistic, and
centralized patterns

Centralized

Desk
location

Desk by the door vs. by
the window

By the door

Window
orientation

Open view vs. blocked view

Open view

Noise level

Frequency of noise through
walls

Never

Crowding Dimension
Room
crowding

Degrees of perceived size,
of perceived spaciousness,
& of perceived crowdedness

Large
Spacious
Uncrowded

Floor
crowding

Degrees of perceived size,
of perceived spaciousness,
& of perceived crowdedness

Empty
Spacious
Uncrowded

Dorm
crowding

Degree of perceived
crowdedness

Not crowded at
all

taken to deal with the issue.
First, the crowding variable consisted of several
items rather than one.

These were designed to measure the
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respondents' perception of crowding at three levels--the
room, the floor, and the dormitory.

The question pertaining

to perceived crowding within the room was:

"How adequate do

you feel the space in your room is?", and perception was
measured by three items on five-point bipolar rating scales,
namely, "small-large", "cramped-spacious", and "crowdeduncrowded".

Similarly, the perceived crowding of the floor

was measured by the items "full-empty", "cramped-spacious",
and "crowded-uncrowded".

The question pertaining to per-

cei ved crowding in the dormitory as a whole was:

"How crowded

do you feel living in this dorm?", measured on a five-point
rating scale ranging from I!very crowded" to "not crowded at
all" •
Construction of Crowding Indices
In dealing with the issue of defining crowding,
composite crowding indices rather than individual crowding
items were used as dependent variables.

Principal component

analysis was used as the major tool to build the indices.
Based on subprogrrums of Statistical Package for the Social
Science (SPSS), a principal component analysis with a varimax
rotation procedure was carried out with all seven crowding
measures,

resulting

in two factors.

All items relating

to room crowding heavily loaded on one factor and the
remaining four items on the other (Table V, see Appendix D
for the correlation matrix).
Room Crowding Index.

To use principal component

79

analysis in building a composite index, the variables
involved should have relatively high loadings on a single
factor.

Since all items relating to room crowding had

high loadings on one factor, it was possible to build a
composite room crowding scale by either employing the factor
scores or summing the raw scores of the three items.

The

latter method, which has been commonly used in psychological
research, was employed because the differences in factor
score coefficients among the three items of room crowding
were small (see Table V) and because factor scores would be
more appropriate if there were true interval data rather
than the present data in which most variables were measured
on five-point scales.
In addition, a reliability analysis (Table VI) with
item-total correlations was carried out.

As shown in Table

VI, the differences in mean value among the three items
were small, the alpha was high, and the item-total correlations were high.

Therefore, the raw scores of the three

items were assigned by an equal weight and were summed to
build the composite room crowding index.
Floor Crowding Index.

Using the same procedure, a

composite crowding index was constructed for the three
hypotheses involved in Study II designed to test the effects
of floor height and physical variation of floor design among
dormitories.

Table V showed that the three items measuring

floor crowding were loaded heavily on one factor and varied
little in factor score coefficients (Table V); the reliability
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TABLE V
VARIMAX ROTATED FACTOR MATRIX WITH FACTOR SCORE
COEFFICIENTS OF O·v.ERALL PERCEIVED CROWDING
Instrument Items

Factor 1

Factor 2

.206 (-.096)
Small- large
.840 ( .400)
Cramped- spacious
.247 (-.083)
.872 ( .408)
Crowded- uncrowded
.167 (- .. 119)
.858 ( .419)
Floor: Full- empty
.575 ( .233)
.194 (-.030)
Cramped- spacious
.859 ( .346)
.299 (-.040)
.880 ( .385)
Crowded- uncrowded
.175 (-.110)
Dorm: Very Crowded- not
.802 ( .363)
.108 (-.129)
crowded at all
* Factor score coefficients reported in parenthesis.
Room:

analysis showed small mean differences, a high alpha, and high
item-total correlations among the three items (Table VI).
Thus, the composite floor crowding index was built by summing
the raw scores of all items measuring floor crowding.
Dwelling Crowding Index.

For the purpose of understand-

ing how physical, social, and personal determinants affect
perceived crowding in the dormitories, a composite dwelling
crowding scale was constructed.

Since the item measuring

perceived dorm crowdedness and the three items measuring
perceived floor crowding were heavily loaded on a single
factor and their factor score coefficients varied little
(Table V), and since there were small mean differences, a
high alpha, and high item-total correlations (Table VI), the
dwelling crowding index was built by summing the raw scores
of the four items.
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TABLE VI
RELIABILITY ANALYSES FOR ROOM,
FLOOR, AND DWELLING CROWDING
Item-Total
Correlation

S.D.

Items
Room Crowding
2.29
Small-large
Cramped-spacious
2.41
Crowded-uncrowded
2.64
* Reliability coefficient:
** N = 179

.99
.93
1.03
Alpha = .86

.71
.79
.71

Floor Crowding
Empty-full
2.49
Cramped-spacious
2.92
Crowded-uncrowded
3.04
* Reliability coefficient:
** N = 177

.92
.85
.98
Alpha = .78

.47
.74
.69

.92
.85
.96
1.20

.42
.79
.76
.60

Dwelling Crowding
Empty-full
2.49
Cramped-spacious
2.93
Crowded-uncrowded
3.03
Very crowded-not
3.29
crowded at all (dorm)
* Reliability coefficient:
** N = 176

Alpba

=

.81'

Statistical Design
Various subprograms in the SPSS Package were employed
for statistical testing.

Several criteria were used as ration-

ales for choosing. each statistical test, such as the manner
in wbich the sample was drawn, the nature of the population,
and the levels of measurement of the variables involved.
Multiple linear regression

(}~R)

and analysis of variance
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(ANOVA) were the major tools for hypotheses testing.

Also,

principal component analysis (PC) and Pearson's correlation
analysis were used to reduce

th~

number of variables inserted

in the equations of regression analysis so that the problem
of collinearity among independent variables could be avoided.
}~R

is a statistical technique through which one can

analyze the relationship between a dependent variable and a
set of independent variables.

Through MLR we can obtain a

prediction equation that indicates how much of the variation
in perceived crowding is accounted for by the joint and
separate influences of a set of' independent variables, and
obtain statistics that indicate the relative importance of
each variable.

NLR all.ows us to control for confounding

factors in order to evaluate the contribution of a specific
variable or set of variables.

Specifically, to test

Hypothesis 1 we assessed the crowding effects of the physical
environment after the effects of social and personal factors
were taken into account.
Analysis of variance was employed to test hypotheses
2 to 7.

It was performed to examine the significant

differences between mean perceived crowding scores for two
or three

sa~ple

groups who experienced different physical

conditions. Also, Pearson's £ was used to examine the
interrelationships between dependent, intermediate, and
independent variables.

In analyzing the correlation,
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an£

between

~.15

to

~.25

was considered to indicate a

relationship worthy of further exploration and a coefficient
exceeding ±.25 was considered significant.
While the details of statistical design for hypothesis
testing are elaborated along with the analysis of data
presented in the following chapter, a preview of the overall
design framework for the research is summarized in Table VII.

TABLE VII
SUMMARY OF HYPOTHESES, VARIABLES, AND STATISTICAL DESIGN
Hypotheses
Study I
1 a. Physical detElrminants will be significantly different from social & personal
determinants in affecting room crowding.
1b. PhYSical determinan-tswill be--signifi:"cantly different from social & personal
determinants in affecting dwelling

'1.-

xx-

Variables*
Yerce1Ved room &:
dwelling crowding
5 physical, 4
personal, & 3
social predictors
4 physical, 4
personal, & 3
social predictors

Level ~{iI!
Measure.

Statistics

0

D,O,I
D,O,I

Pearson CORR,
PC, &
Simple MLR
Pearson CORR,
PC, &
Simple MLR

crowdin~.

'1.- .t'erce1 ved l"olOOr
0
Study II
crowding
x- Corridor length
2. Floors will be perceived as less
D
1-way ANOVA,
XY- Number people
crowded by persons living in shorter
Pearson CORR
0
seen in hallway
corridors.
X- Floor heigbt
3. Floors on lower levels will be
I
1-way ANOVA,
XY- Number people
perceived as less crowded than those
Pearson CORR
seen in hallway
on upper levels.
X- Bathroom location
4. Floors with a-less centralized bathroom
N
1-way ANOVA,
pattern will be perceived as less crowded
wi Contrasts
y- l'erce1vea room
u
Study III
crowding
x- Desk locat1on
D
5. Rooms will be perceived as more crowded
1-way ANOVA,
by persons whose desks are closer to door. XY- Room territory
Pearson CORR
I
X- W1ndow orientat10n
6. Rooms with a blocked-vTew will be
D
1-way ANOVA,
Desk location
perceived as more crowded than those
D
3-way ANOVA
with an open view.
F'}.oor hei~t
I
--X- Room location
7. Rooms facingcommunity areas will be
D
1-way ANOVA,
XY- Bothersome noise
lerceived as more crowded than those
Pearson CORft
n wings.
* Y- Dependent variable; X- Independent variable; XY- Intermediate variable
** D- Dic!1otomoua/Dummy; N- Nominal; 0- Ordinal; I- Interval

°

°

t

CHAPTER IV
ANALYSIS OF THE DATA

The purpose of this chapter is to present the results
of statistical investigation of the research data relevant
to the three specifically designed studies:

the first

examines the relationships between perceived crowding and
its physical, social, and personal determinants; the second
assesses the effects of different physical conditions on the
perception of crowding on the floor of the dorm; and the
third assesses the effects of different physical conditions
on perceived crowding within the room.
ANALYSIS OF

STL~Y

I

Subjects involved in this study were sampled residents
of all three dormitories (N

= 189),

and the hypothesis to be

tested was:
Hypothesis 1.

Holding density constant, physical
determinants will be significantly
different from social and personal
determinants in affecting perceived
crowding.

As shown in Table V, the results of principal component
analysis of all seven crowding measures showed that room
crowding measures heavily loaded on one factor and floor and
dorm measures on another factor, implying that perceptions
of crowding may differ from one setting to another within the
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dormitory.

The individual's daily activities take place

both within and outside the living units, which correspond
to the primary and secondary territories of Altman

(1975), and each place varies in its social and physical
functions.

According to Baron and Mandel's (1978) hypothesis

regarding the effect of affordance in specific environments
reviewed in Chapter II, crowding experiences in the two
settings are likely to be different.
Therefore, it appears important to test Hypothesis 1
using crowding as the dependent variable at both the room
and dwelling levels since different physical, social, and
personal factors may be associated with crowding
in each of the two distinctive spheres.

The following two

sub-hypotheses were tested:
1a.

Physical determinants will be significantly
different from social and personal determinants in
affecting perceived room crowding.

1b.

Physical determinants will be significantly
different from social and personal determinants in
affecting perceived dwelling crowdinge

Regression analyses were employed to assess the two
hypotheses, in which the constructed composite scales of
perceived room crowding and dwelling crowding were used as
criterion variables; and several physical, social, and
personal variables were used as predictors in the two
regression equations.

Preceding the analyses, three groups

(i.e., physical, 8ocial, & personal) of potential crowding
determinants were first selected based on their theoretical
connections with crowding.

In order to measure important
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aspects of the three dimensions of crowding and to avoid the
problem of collinearity, only a small number of crowding
predictors to be used in the MLR were then selected through
correlation or principal component analysis of the three
groups of hypothetical crowding determinants.
Correlation and Principal Component Analyses of Crowding
Determinants
Selection of Physical Determinants.

Because two

separate regression equations were employed to assess room
crowding and dwelling crowding, two sets of physical factors
were selected as crowding predictors to be used in the
equations.

As far as room crowding is concerned, theoretical

connections between the dependent crowding variable and the
independent variables of desk location, window orientation,
and.

nvi~9

level have been presented in Chapter III.

In

addition, floor height has been found to affect perceived
room size (Mandel et aI, 1980; Schiffenbauer et aI, 1977)
and crowding experience (McCarthy & Saegert, 1979; Mitchell,
1971).

In addition, we assume that use of facilities in

community baths or a suite bath may result in competition
or a need for coordination

which is a central construct of

crowding (Stokols, 1978).

Therefore, these five variables:

desk location, window orientation, noise level, bathroom
patterns, and floor height, were all considered to potentially
affect the perception of room crowding.
In order to avoid the problem of collinearity, all
physical variables involved in this research were inter-

88

correlated (Table VIII).

Since none of the correlation

coefficients among these five variables was over .25, all
five items were selected as predictors to be used in the
regression equation.
As far as dwelling crowding is concerned, the
theoretical connections between the dependent crowding
variable and the independent variables of bathroom patterns,
floor height, and corridor length have been discussed in
Chapter III.

We assume that room location in the core area

as opposed to the wing is likely to be related to the
frequency of encountering or interacting with others, which
in turn affects perceived dwelling crowding.

In addition,

the intensity of noise received in one's room may reflect the
level of activities taking place outside the room, which may
in turn affect the perception of dwelling crowding.
Therefore, these five variables:

bathroom patterns, floor

height, corridor length, room location, and noise level were
all expected to affect perceived dwelling crowding.
Checking the correlation coefficients among these five
variables in Table VIII, we found corridor length significantly correlating with room location
level (r = .29,
.01).

E<

(~=

.37, E

< .01),

.01) and bathroom patterns (r

noise

= .51, E<

As a result, we selected room location, noise level,

bathroom patterns, and floor height but eliminated corridor
length as the predictors to be used in the regression
equation for perceived dwelling crowding; the effects of
corridor length were examined in Study II.
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TABLE VIII
INTERCORRELATIONS AMONG PHYSICAL VARIABLES
1

Items
1.

Desk
location

r

N

P
2.

Window
r
orientation N

4

2

=
=

= -.01
= 89

.45
-.16*

3.

Noise level r = .01
througn
N =
89
walls
p = .47

4.

Bathroom
patterns

r = -.16
N =
89
p = .07

-.03
189

.10
189

Floor
height

r

= .04
= 89

.02
189
.38

-.11
189
.08

r = -.11
N =
89
p = .16

-.03
189

.02
88

-.04

N

p =

6.

Corridor
length
Room
location

r =
N=

P

*

p ~

6

=

P •

5.

5

.37

= .41

189
.01

.35

.33
185
.28

.09

.29*
189
.00

.00
185

.49

.19*
189
.00
.51 *
189
.00

.09
189
.10

-.13* -.09
185

.05

185
.12

-.37*
185
.00

.05

Selection of Social Determinants.

Past literature has

revealed that the occurance of perceived crowding is
affected by social conditions such as interpersonal proximity
and social climate, as reviewed in Chapter II.

Based on

these conditions, eleven variables pertaining to the social
dimension of crowding were initially selected from our
questionnaire items.

In order to rule out the problem of

go
collinearity among the social factors to be placed in the
regression equation, all eleven items were included in a
principal component analysis followed by the varimax rotation
procedure, resulting in three composite factors (Table IX).
To represent the three orthogonal factors, only those
items with the highest factor loading on each factor were
selected for the study.

For Factors 1 and 2--the feeling of

cohesion and unity among floormates and the intensity of
participation in organized floor activities--the same items
were selected as predictors to be used in both regression
equations.

Because the study dealt with crowding perception

in two settings, i.e., within the room and within the
dwelling, the content of the items dictated that the item
with the highest loading on Factor 3--the degree of privacy
from roommate--be used only for assessing room crowding,
while the item with the second highest loading on Factor 3-the degree of privacy from neighbors--be used as a predictor
in assessing dwelling crowding.
Selection of Personal Determinants.

Based on connec-

tions between crowding and its personal determinants derived
from the literature reviewed in Chapter II, demographic items
such as age, sex, ethnicity, and residency length and items
assessing past living experience such as past dwelling type,
past roommate number, and past perceived crowding were initially selected as potential personal determinants of crowding.
The variable of credit load was also included; it was expected
that a heavy credit load might sensitize subjects to crowded
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TABLE IX
VARIMAX ROTATED FACTOR MATRIX OF
PERSONAL AND SOCIAL VARIABLES**
Personal Items
1 • Age
2. Sex
3. Ethnicity
4. SES
5. Length of
residency
6. Credit
load
7. Past dwelling
type
8. Past roommate
number
Past
perceived
9.
crowding
Social Items

Factor Factor
1
2
.760*
.015

Factor
3

Factor
4

.173

.239

-.094

- .195

.191

.505

.064

.135

- .130

.814*

-.333

.242

.240

-.330

.673

- .104

-.102

-.231

-.305

-.022

-.757 *

.102

-.380

.517

.670

.144

-.038

.775

-.012

-.096

-.812 *

-.072

-.036

Factor
2

Fac tor
3

.218

.015

.191

.003

.190

.078

.163

.041

.654

-.065

.675

-.055

.077

Factor
1

1 • Degree of ease in making
.747
friends on floor
2. Degree of cohesion
.860*
among floormates
3. Degree of feeling floor
.839
is a friendly place
.687
4. Degree of acquaintance
among floormates
.372
5. Frequency of doing
things with neighbors
6. Frequency of exchanging
.243
things with neighbors
.258
7. Intensity of participation in
floor activities
8. Intensity of participation in
.053
dormitory activities
-.008
9. Degree of privacy from
neighbors
10. Degree of privacy from
.034
roormnate
11 • Degree of getting along
.062
well with roormnate
* Items selected for regression analyses
** See Appendix E for correlation matrix

.829 *

.064

.784

.098

-.240

.718*

.047

.810*

.198

.606
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conditions because those students carrying a heavy credit
load were assumed to have less time and energy ror handling
social interactions.
A principal component analysis with varimax rotation
procedure was carried out on these nine personal variables
and resulted in four factors as shown in Table IX.
quence, the four items with the

As a conse-

highest ractor loading were

used as predictors in the regression equations, namely:

age,

ethnicity, credit load, and past perceived crowding.
Regression Analysis of Room Crowding
To understand how the selected physical, social, and
personal predictors affect perceived crowding in individual
rooms, a simple regression analysis was carried out.
As shown in Table X, the E ratios for the overall regression
equation and for individual regression coefficients
not statistically significant at the .05 level.

{~}

were

The insigni-

ficant overall F indicated that there was no significant
linear relationship between room crowding and the selected
sets of independent predictors, and the insignificant Es for
individualBs indicated that none of the selected predictors
had significant

linear relationships with room crowding.

In all, the results failed to support the hypothesis that
physical determinants would be significantly different from
social and personal ones in affecting perceived room crowding.
Other information obtained through regression analysiS
includes the proportion of the variance of the criterion

TABLE X
OVERALL EXPLANATORY POWER OF PREDICTORS ON PERCEIVED ROOM CROWDING
Standardized
F*
Multiple R R2 R2 Change
Beta
Predictors
( B)

P

Physical Variables
Floor height
Desk location
Window orientation
Noise level through walls
Bathroom pattern

.053
• 361
• 096
0141
• 116

Social Variables
Degree of cohesion
among flo()rmates
Intensity of partiCipation
in floor u.ctivities
Degree of pl:'i vacy
from ro omrn a te

.003
.004
.010
.021
.032
R2

=

.003
.001
.006
.011
.011
.031

-.049
.038
.139
-.000
.080

.150
.098
1.248
.000
.290

n.s •
n.s •
n.s.
n.s •
n.s.

.185

.035

.003

.058

.185

n.s.

.251

.061

.032

-.156

1.333

n.s.

.331

.115
R2

-.209

2.418

n.s.

=

.048
.083

.133
.134
.138
.140
R2 =

.002
.018
• 004
.002
.026

-.049
.138
.015
-.048

.115
1.249
.343
.145

n.8 •
n.s •
n.s.
n.s.

Personal Variables
Age
Etlmicity
Credit load
Past percei.ved crowding

.340
• 365
.312
.315

\D
~

F = .844. elf

= 12,62,

P

>

.05
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variable that is accounted by the predictor variables.

R2

is an estimate of that proportion; the higher the percentage
the greater the proportion of total variance accounted for
by the inclusion of each predictor variable in the regression
procedure.

Additional information is obtained by examining

the standardized beta weights; an approximation of the relative importance of a variable in predicting the critprion is
indicated by the relative size of its beta weight.
In the equation predicting perceived crowding in the
room using only the physical set of variables, 3.1% of the
total variation in crowding was explained.

Once the social

variables were added, the percentage increased to 11.3%.

A

second increase occurred when the personal items were taken
into account.

At this stage, the proportion of variance in-

creased to 14.0%.

In other words, 3.1% of total variance

was accounted for by the set of five physical environment
items, 8.3% of total variance by the set of three items representing social features, and 2.6% by the set of four personal
characteristics.

These

results indicate that the social

dimension was the most effective, the physical dimension was
less, and the personal dimension was the least effective in
predictinF. room

e~owding.

Examining the beta weights of individual predictors,
although none of the predictors had a significant effect on
room crowding, we found that privacy from the roommate was
the most effective among the seleoted predictors in
explaining the variance of room crowding; persons who had a
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higher degree of privacy from their roommates tended to feel
less crowded in the room.

In addition, variables such as

window orientation, intensity of participation in floor
activities, and ethnicity were found to be relatively important in their effect on room crowding.

It appeared that

persons having an open view through their window felt less
crowded than those having a blocked view, that persons more
frequently participating in floor activities felt less
crowded, and that whites felt less crowded than nonwhites
~e

nonwhites in the sample (6% of total) consisted of 18%

Chicano/:':exican-American, 27% American Indian/Alaskan native,
and 55% Pacific Islander/Asian-American.
Regression Analysis of Dwelling Crowding
In order to understand how the selected physical,
social, and personal pre6ictors affect perceived crowding
in individual dormitory, a simple regression analysis was
carried out.

As shown in Table XI, the

E ratios

for

the overall equation and the individual BIs were not statistically significant at the .05 level, which indicated that
there was no significant

linear relationship between

dwelling crowding and the selected sets of independent predictors and that none of the selected predictors had a significant linear relationship with dwelling crowding.

In all,

the results failed to support the hypothesis that physical
determinants would be significantly different from social
and personal ones in affecting perceived dwelling crowdingo

TABLE XI
OVERALL EXPLANATORY POWER OF PREDICTORS ON PERCEIVED DWELLING CROWDING
Standardized
F*
Multiple R R2 R2 Change
Predictors
Beta
(B)

p

Physical Variables
Floor height
Noise level through walls
Bathroom pattern
Room location

.058
.190
.190
.190

.003
• 036
• 036
• 036
2
R =

.003
.033
.000
.000
.036

.094
.120
-.049
.085

.576
.792
.122
.384

n.s •
n.s •
n.s •
n.s.

.210

o044~

.008

-.018

.019

n.s.

.228

.052

.008

-.134

1.013

n .. s.

.326

.101
.054
2
R = .010

-.230

3.211

n.s.

.328
.349
.351
.352

.108
.122
.123
.124
2
R =

.049
• 126
-.046
• 031

.113
"1.039
.129
.082

n.s •
n.s.
n.s •
n.s.

Social Variables
Degree of cohesion
among floormates
Intensity of participation in
floor activities
Degree of privacy
from neighbors
Personal Variables
Age
Ethnici ty
Credit load
Past perceived crowding
F

= .812, df = 11, 63, p

:> • 05

.001
.014
.002
.001
.018

\.0

0'
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Table XI also indicated that, in the equation predicting perceived dwelling crowding using only the physical
set of variables, 3.6% of the total variation in crowding
was explained.

Once the social variables were added, the

percentage increased to 10.7%.

A slight increase up to 12.4%

occured when personal variables were taken into account.

In

other words, 3.6% of the total variance was accounted for by
the set of four variables in the physical dimension, 7.0% of
total variance was explained by the set of three variables
in the social dimension, and only 1.8% was by the set of four
variables in the personal dimension.

The results indicated

that the social dimension was the most effective, the physical
dimension was less, and the personal dimension was the least
effective in predicting the perceived dwelling crowding.
Examining the beta weights of individual variables,
although none of the predictors had a significant effect on
dwelling crowding, we found that privacy from neighbors was
the most effective among the selected predictors in
explaining the variance of dwelling crowding; persons who
had a higher level of privacy from neighbors tended to feel
less crowded in the building.

In addition, variables such

as frequency of noise, intensity of participating in floor
activities, and ethnicity were relatively important in their
explanatory power on dwelling crowding.

It appeared that

persons felt less crowded in the building when they participated in floor activities more frequently, when they received
noise less frequently, and when they were white.
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Summary
Correlation and principal component analyses were done
on groups of physical, social, and personal variables
selected on the basis of their theoretical and empirical
connections with perceived crowding at both room and dwelling
levels, so that two sets of crowding predictors were selected
and used in the regression equations.

Two simple regression

analyses were then done on perceived room and dwelling
crowding, and the results of both analyses failed to support
Hypothesis 1 that physical determinants were significantly
different from social and personal determinants in affecting
perceived crowding.
Although there was no significant relationship between
perceived crowding and the selected sets of predictors, the
social determinants as a whole were consistently found to be
the most effective, the

physica~

~eterminants

were less

effective, and the personal ones were the least effective in
predicting both perceived room and dwelling crowding.
As far as individual variables were concerned, although
none of the selected predictors had a significant effect on
either perceived room and dwelling crowding, privacy appeared
to be the most effective among the selected variables in
predicting perceived crowding; persons having a higher degree
of privacy were found to feel less crowded in both room and
dwelling.

In addition, intensity of participation in floor

activities and ethnicity were found to be relatively important in affecting both room and dwelling crowding.
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ANALYSIS OF STUDY II
As in Study I, the sampled residents from the three
dorms were used as subjects for this study (N

= 189).

To

test the effects of variations in the physical design of the
dormitory floors on perceived floor crowding, analysis of
variance was employed as the major analytical tool, in which
selected physical elements were the categorical independtnt
variables while the composite index of floor crowding was
the criterion variable.

The analyses of the three hypotheses

involved in this study are reported below.
Variance and Correlation Analyses of the Effect of
Corridor Length
Hypothesis 2:

Floors will be perceived as less crowded
by persons living in shorter corridors.

The assumption underlying the hypothesis was that
residents living in long corridors were likely to encounter
and interact with more different people than those clustered
in short corridors, and thus would perceive a higher degree
of floor crowding.

A one-way ANOVA (Table XII) was carried

out comparing the crowding scores of residents of long
corridors (the conventional-corridor dorm) to those of
residents of short corridors (the modified- and suitedcorridor dorms).

The results showed that residents living

along long corridors reported more crowding (indicated by
lower mean scores) than those along short corridors, and
that the difference was statistically significant

= 8.56, E.c::: .01), supporting the hypothesis.

(~(1,175)

'l'AW.E XlI

ANALYSIS OF VARIANCE: }<'LOOR CROWDIlW BY CORRIDOR LENGTH,
FLOOR HEIGHT, AND BATHROOM LOCATION
Source of Variance
Corridor Length
Long
Short
Within group s
Between groups

--

Floor Levels
2nd
3rd
4th
5th
6th
7th
Within group s
Between groups
Bathroom Location
. Diaper-sed
Dualistic
Centralized
Within groups
Between groups

X*

S.D.

S.S.

8.80
7.74
8.45

2.31
2.15
2.26

627.15
263.12
890.28
43.56

7.89
8.84
8.32
8.58
8.55

2.42
2.25
2.34
2.69
2.1 ~

!h§2

.:!..ill.

8.45

2.51

9.10
8.46
7.74
8.45

2.38
2.19
~

2.25

N

D.F.

M.S.

F

P

175
1

5.09
43.56

8.56

.004

171
5

5.38
3.58

.67

.649

174
2

5.05
27.68

5.48

.005

119
~

177

199.54
152.19
131.44
232.06
144.1 e
56.52
915.97
17.87

35
51
25
33
33
20
177

351.43
263.93
26 2. 12
878.48
55.36

63
5G

...2E.
177

crowuinf. score was rated in the direction that the higher
* The
the value, the less the degree of perceived crowdedness.

~

0
0
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A correlation analysis was done to further assess the
relationship of corridor length with number of people seen
in the hallway (Table XIII).

With the number of people seen

measured on a scale ranging from 1 representing "quite a few"
to 5 representing "none" and the corridor length coded as 0
for "long corridors" and 1 for "short corridors", a high
positive correlation would indicate support for the hypothesis that short-corridor residents see fewer people than do
long-corridor residents.
£(188)

= .10, £>.05.

The result of the correlation was:

Although the £ was in the direction

of the prediction, it was not statistically significant at
the .05 level.

The findil.gs sugges t that the feeling of

being crowded in long-corridor floors is not mediated by the
number of people seen in the hallway.
Variance and Correlation Analyses of the Effect of
Floor Height
Hypothesis 3:

Floors on the lower levels will be
perceived as less crowded than floors
on the upper levels.

The assumption underlying the hypothesis was that
residents living on lower floors were likely to have fewer
social encounters and interactions in the hallways than
those on higher floors due to the easier in-and-out access
associated with lower floors, and thus that they would perceive a lower degree of floor crowding.

A one-way ANOVA was

done to compare the crowding scores rated by residents living
on different floors (Table XII).

The results indicated that
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TABLE XIII
CORRELATIotlS BETWEEN CORRIDOR LENGTH, FLOOR HEIGHT, NUMBER
OF PEOPLE SEEN IN HALLWAY, AND PERCEIVED FLOOR CROWDING
Items
1•
2.

Corridor
length

1

2

3

.09
189
.10
.10
188
.09
.22*
177
.00

.14*
188
.03
.01
177
.17

.12*
177
.05

r =
N=

Floor
height

Numer of
people seen
in hallway
4. Perceived
floor
crowding
* p ~ .05
** p " .01
3.

P =
r =
N =
p =
r =
N =
p =
r =
N =
p =

no significant difference was found among different.
floors (F(5,171)

-

=

.667, p)-.05}.

-

A correlation analysis was then done as the second
step to assess the relationships of the hypothetical intermediate variable, the number of people seen in the hallway,
with floor height and perceived floor crowding (Table
XIII).

The correlation between the number of people seen

and floor crowding was: E(177)

=

.12, E

=

.05.

With the

number of people seen measured from 1 representing "quite a
few" to 5 representing "none" and the crowding index constructed with higher scores for lower degrees of perceived
crowding, a high and positive r would indicate support for
our prediction, i.e., the fewer people seen in the hallway,
the less the perceived floor crowding.

The moderate
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magnitude and the positive sign of the £ showed some
relationship between the two variables in the predicted
direction.
Meanwhile, the result of correlation between floor
~~d

height
~<

.05.

the number of people seen was:

~(188)

= .14,

With floor height numbered from 2 to 7, a high and

negative correlation would indicate support for the prediction, i.e., the lower the floors, the fewer the people seen
in the hallway.

Thel:

=

.14, while significant at the .05

level, was in the opposite direction of our prediction.
Thus, the rejection of Hypothesis 3 that lower floors are
perceived as less crowded can be partially explained by the
inaccurate assumption about relationship between the number
of people seen in the hallway and floor height.
Variance Analysis of the Effect of Bathroom Location
Hypothesis 4:

Floors with a less centralized bathroom
pattern will be perceived as less
crowded.

The assumption underlying the hypothesis was that the
floors designed with dispersed suite bathrooms were likely
to result in fewer people appearing/interacting in the hallway or bathrooms, and thus that their residents would feel
less crowded than those living on floors with community bathrooms.

A one-way ANOVA was done (Table XII) to compare the

crowding scores among the three types of floors designed with
different bathroom locational patterns, i.e., dispersed,
dualistic, and centralized.
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The result (£:(2,114)
residents

=

5.48,

E.~

.01) indicated that

using suite baths reported the lowest degree of

perceived floor crowding and those sharing the centralized
community bath with all other floormates reported the highest
degree of crowding, and that the differences among the three
groups were statistically significant in support the
hypo thesis.
Since the dorm with dispersed bathroom location is
also the dorm with short corridors, corridor length may
perform as a confounding factor.

That is, effects

attributed in the above analysis to differences in
bathroom location could be in part due to differences in
corridor length.
two

a

priori

In order to clarify the assumption,
contrasts were done.

The first compared

floor crowding between the suited-corridor dorm (Group 1) and
the modified-corridor dorm (Group 2); both dorms had short
corridors but the former had individual suite baths and the
latter had shared community baths.

The second contrast

compared the modified-corridor dorm (Group 2) and the conventional-corridor dorm (Group 3); both dorms had community
baths but the former had short corridors and the latter had
long corridors.
Table XIV showed the contrast coefficient matrix and
the results of the two contrasts, i.e., Group 1 versus Group
2 and Group 2 versus Group 3.

The small

~

values and large

E magnitudes resulting from both contrasts indicated no
significant differences in group means between Groups 1 and
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2 and between Groups 2 and "

although the difference between

Groups 2 and , approached significance.
when

In other words,

the length of corridor was controlled as in Contrast 1.

no crowding effects of bathroom location were found; an only
marginally significant effect of corridor length was found
when the bathroom location was controlled.
TABLE XIV
CONTRAST COEFFICIENT MATRIX AND T STATISTICS:
FLOOR CROWDING CONTROLLING CORRIDOR LENGTH
AND BATHROOM LOCATION
T Statistics

Coefficient Matrix
Groups
Contrast 1
Contrast 2

1
1.0
O.

2

-1.0
1.0

,

Value

o.

.6,

-1.0

.72

Pooled Variance
t
d.f.
P
1.53
1.72

174.0
174.0

Bartlett Box F
p

.13
.09

= ~36

~

.05

Summary
Of the three hypotheses testing the effects of physical
variation on floor crowding through ANOVA, two were found to
be statistically significant at the .01 level to support the
hypotheses that residents living on floors with dispersed
bathrooms and in short corridors reported less crowding.
Subsequent contrast analyses, on the other hand, found no
significant difference in floor crowding between the two dorms
comparable in corridor length but not in bathroom location
and between the two dorms comparable in bathroom location but
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not in corridor length.
Meanwhile, the hypothesis testing the effect of floor
height on crowding was rejected at the .05 level.

The subse-

quent correlation analysis examining the role of number of
people seen in the hallway in the context of floor height and
crowding indicated that fewer people were seen in the hallway
of lower floors, which indicated that the assumption underlying the hypothesis was wrong.

The overall response of all

subjects on perceived floor crowding (X = 8.45,

median 9,

see Table XII) indicated that students generally felt their
floor was a crowded space.
ANALYSIS OF STUDY III
The sampled residents of the modified- and suitedcorridor dorms were included in this study (N = 128).

To

test the effects of variation in the physical design of the
rooms themselves on perceived crowding, analysis of variance
was employed as the major analytical tool.

Selected physical

elements associated with room variation were the

~ategorical

independent variables while the comp,)si ta I"oom crowding index
was the criterion variable.

The analyses of the three

hypotheses involved in this study are reported below.
Variance and Correlation Analyses of the Effect of
Desk Location

HypothesiS 5:

Rooms will be perceived as more crowded
by occupants whose desks are closer to
door.
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The assumption underlying the hypothesis was that
residents whose desks were near the door would be likely to
have a smaller territory and thus would feel more crowded
than those whose desks were by the window.

An ANOVA was

done comparing the crowding scores between the by-door and
by-window groups. As illustrated in Table XV, although the
by-door group did report a higher degree of perceived
crowding than the by-window group (for the by-door group:

= 7.54,

X(41)

by-window group:

X(42)

= 7.74),

ence was not statistically significant (F(1,81)

the differ-

= .12,

E.>.05).
Since we assumed that the by-door group had smaller
territories and thus felt more crowded in the room, a
correlation analysis then was done to assess the relationships
between desk location, room territory, and room crowding
(Table XVI).
territory was:

The correlation between desk location and room
£(78) = .01, .l?

>

.05, and between room

territory and perceived room crowding was:
E.

>

.05.

£(110)

= .08,

Room terri tory was measured on a 10-point scale

ranging from 0.0 to 1.0 representing the proportion of the
room covered by an individual's cognitive territory and the
desk location was coded
door-".

~s

0 for "by-window" and 1 for "by-

A high negative correlation between desk location

and room territory would indicate support for our prediction.
However, the correlation was in the opposite direction from
the prediction and too small to be significant.
The index of room crowding was constructed so that a

TABLE XV
ANALYSIS OF VARIANCE: ROON CROWDING BY DESK LOCATION,
wnmow ORIEWl'Al'ION, Al~D ROON LOCATION
;Jource of Variance

-*
X

S.D.

S.S.

Desk Location
By window
By door
Hithin groups
Between e:roups

7.74

l.:.2i

2.98
2.27
2.65

364.12
206.20
570.31
.84

7.64

N

D.}' •

M.S.

F

P

81
1

7.04
.84

.12

.7:,0

119
1

6.68
6.90

1.03

.311

117
1

6.77
7.05

1.04

.310

42

-±1.
83

Window Orientation
Blocked view
012en view
~-1i thin groups
Betvleen groups
Room Location
Core area
Wing
Within groups
Between groups

7.46
7.94
7.70

7.34

,{.ub

7.70

2.45
2.70
2.58

2.76
2.5£:
2.60

348.64
445.74
794.39
6.90

59
62
121

282.55

38
81
119

50~.51

792.06
7.05

'l'he higher the value of crowding score, the lower the
* degree
of perceived crowaedness.
~

0

00
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TABLE XVI
CORRELATIONS BETWEEN LOCATIONS OF DESK AND ROOM,
TERRITORY, NOISE, AND MEASURES OF ROOM CROWDING

Items
1. Desk
location
2. Room
territory

3. Room

location

4. Frequency of
5.
6.

7.
8.

bothersome
noise
Room:
crampedspacious
Room:
smalllarge
Room:
crowdeduncrowded
Perceived room
crowding

* p
** p

~

<

1

r=
N=
p=
r=
N=
p=
r=
N=
p=
r=
N=
p=
r=
N=
p=
r=
N=
p=
r=
N=
p=
r=
N=
p=

2

3

4

.01
78

.48
.02
87

.44

-.20*
88

.03
-.03
83
.39
-.04
84
.38

.05
114

.32
-.04
.32

.10
126
.13

.09
110
.18

119
.28

116

.16*
121

.04

.44

.06
120
.25

.22**
122
.01

-.08

.17*
114

.24
-.04
83
.37

.15*
123

.03

.05

.11
125
.11

.08
110
.20

.09
119
.16

.18*
121

86

.02
110

.05

.03

.05
.01

high score indicated low perceived crowding; a high positive
correlation between room territory and crowding would indicate
support for our prediction.

Although the relationship was in

the predicted direction. it was not significant.

However,

territory was significantly related to one of the items that
constructed the crowding index. i.e .• the "crowded-uncrowded"
item;

the

larger

the personal territory in room, the less
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the perceived crowding

(~(114) =

.17,

£~

.05).

Variance Analyses of the Effect of Window Orientation
Hypothesis 6:

Rooms with a blocked view will be
perceived as more crowded than those
with an open view.

The assumption underlying the hypothesis was that rooms
with windows oriented to an open view were likely to be perceived as less constrained and thus less crowded than those
with windows oriented to a blocked view.

A one-way ANOVA

was done to compare the crowding scores between the two
groups.

As illustrated in Table XV, although residents

having an open view reported a lower degree of perceived
room crowding than those having a blocked view (for the open
view group:

x(62)

= 7.94,

blocked-view group:

X(59)

= 7.46),

the difference was not statistically significant (E(1,119)
1.03, E

> .05)

=

0

Since the openness of the view obtained from window
might also relate

to floor height (i.e., the higher the

floor, the broader the view) and desk location (i.e., the
by-window group had better access to the view) in addition
to window orientation, a 3-way ANOVA was done to examine the
individual and interaction effects of window orientation,
floor height, and desk location.

As shown in Table XVII,

only the interactive effect of floor height and window
orientation was found to be statistically significant.
other

worde~

In

only the interaction of floor height and window

orientation contributed to the variance in perceived
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TABLE XVII
3-WAY ANALYSIS OF VARIANCE: ROOM CROWDING BY WINDOW
ORIENTATION, FLOOR HEIGHT, AND DESK LOCATION
Source of Variance
Main Effects
1 • Window
orientation
2. Floor
height
3. Desk
location
2-Way Interactions
1 x 2
1 x 3
2 x 3
3-Way Interaction
1 x 2 x 3
Explained

S.S.- df- -M.S.
6.81
2.27
3

F

P

.32

.81

5.00

1

4.99

.71

.40

1.40

1

1.40

.20

.66

~87

1

.87

.12

.73

36.03

3

12.01

1.71

.17

31.27
4.43
.20

1
1
1

31.27
4.43
1.20

4.44
.63
.03

.04
.43
.87

.05

1

.05

.01

.93

.05

1

.05

.01

.93

42.89

7

6.13

,87

.53

Uncrowded 1

1

crowded

8.10
8.25
~
Openview
7.~
.44 Blocked view

O~I-----+I------------rl-----Low
High
Floor Height

Figure 6.

Cell means for floor height by window orientation

112
crowding.

Figure 6 reports the cell means for floor height

by window orientation.

The results indicated that subjects

felt the least crowded if they lived on higher floors and
had an open view through their windows.

However, subjects

who felt the most crowded were not those who lived in lower
floors with a blocked view but those lived on higher floors
with a blocked view.
Variance and Correlation Analyses of the Effect of
Room Location
Hypothesis 7:

Rooms facing community areas will be
perceived as more crowded than rooms in
wings.

The assumption underlying the hypothesis was that
residents living in the wings would perceive a lower degree
of room crowding because they were likely to be bothered by
noise less frequently than those living at the centrally
located community cores.

A one-way ANOVA was done to

compare the crowding scores between the two groups.

As

reported in Table XV, although the wing residents reported a
lower degree of crowding than the core residents (for the
wing group:

X(81) ~ 7.86, core. group:

X(38) = 7.34), the

difference was not statistically Significant (!(1,117)
1.04, E

=

> .05).

Since the frequency of noise that bothered the
residents was hypothesized as an intermediate variable, a
correlation analysis was then done to further assess the
relationships between room location, frequency of bothersome
noise, and room crowding ('liable XVI).

The result for noise
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with room location was:

~(120)

with room crowding was:

~(121)

= .10,
= .18,

E

>

£

> .05.

.05, for noise
Frequency

of bothersome noise was measured on a scale from 1 representing "very often" to 5 representing "almost never" and room
location was coded as 0 for core group and 1 for wing group.
Although the positive sign of both correlations was in the
direction of our prediction, only the

~

of noise with room

crowding was statistically significant at the .05 level.

In

other words, while those who were frequently bothered by
noise did perceive higher degree of room crowding, they were
not necessarily located at wings.

However, Table XVI also

showed that the core group reported to feel more "crowded"
than the wing group based on one of the three basic crowding
measures: Crowded-uncrowded (£(1 23)

=

.15, E

« .05).

Summary

or

the three hypotheses tested by one-way ANOVA in

this study, despite some indications that the difference in
room location, desk location, and window orientation
affected perceived room crowding in the direction predicted,
none of them were found to be statistically significant.
is,

the

That

hypotheses about the effects of three selected

physical features on room crowding were rejected.
additional efforts were made by using

Pearson~s

While

correlation

or 3-way ANOVA, we found that the frequency of bothersome
noise was significantly correlated with the room crowding
index and that room location and territory were significant-
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1y correlated wi th the item "crowded-uncrowded", and that

subjects living on higher floors and having an open view
felt less crowded. all at the .05 level.

Moreover, the

overall response of all subjects on room crowding indicated
that residents generally felt crowded in their rooms

(X

= 7.70,

median 9, Table XV).

CHA?TER V
CONCLUSION
This dissertation addresses the following research
questions:

How do physical features of high density college

dormitories affect residents' perceptions of crowding, and
what kinds of design strategies are available for alleviating the perceived crowding if it is judged to be undesirable?

The central assumptions underlying the research are

that the physical environment is a vital crowding determinant and that the identification of physical variables
should provide a basis for developing design guidelines.
Recent studies have made it clear that it is not
density alone but the ways the social and physical environments are structured and organized and the ways an individual perceives the degree of stimulation and the, degree to
which the environment constrains or affords desired behavior
which lead to feelings of crowding.

Crowding thus is a

function of physical, social, and personal variations
rather than absolute level of density.
Using this framework three studies were formulated to
examine the relationship between perceived crowding and
physical features associated with different settings in the
dormitories.

First examined were selected physical vari-

ables which, along with selected social and personal vari-
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ables, may contribute to perceived crowding both in dormitory dwellings and rooms.

Comparisons were then made to

determine if crowding differences existed between groups
living on floors with varied corridor length, floor height,
and bathroom location, and between groups living in rooms
with varied desk location, room location, and window orientation.
As noted in Chapter I, because the physical system of
dormitories is different from the system of general apartments in many ways, e.g., a kitchen and private bathrooms
are usually available in an apartment unit but not in a
dormitory unit, the generalization of findings from this
dormitory research is

IL~ited.

However, results might

apply to institutional buildings such as hospital and
nursing homes, where the physical system is similar to that
in dormitories.

For example, institutional buildings and

dormitories are often built with numerous identical units
double-loaded along central corridors leading to stairways
and elevator shafts; shared public spaces such as bathrooms
and kitchens are generally present in both types of buildings.
Despite the limitation in generalizing the findings,
this research has several strengths.

First of all, basic

to its perspective is the comparison of one user population living in comparable high density environments yet in
buildings that can be contrasted on specific design
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variables.

This perspective is valuable because the

attempt to predict the effects of design variables on perceived crowding in a natural setting over which we can
exert no direct experimental control

requires that subject

variance between environments be kept minimal.

In contrast,

studying those living in apartments is likely to involve
more confounding variables such as self-selection and
differences in family size and age which might affect
crowding perception.

By studying a homogeneous student

population residing in architecturally different dormitories
in one college campus, the effects of design variables that
may indirectly moderate the perception can be observed.
Second, for the purpose of investigating crowding
perceptions, the fact that a greater number of contacts and
interactions take place in a multistory dormitory than other
possible settings due to the large absolute number of residents and the usage of common facilities makes the dormitory a good setting in which to observe crowding phenomena.
Third, the methodology employed in this research,
including the research design and mUltivariate statistics
used for data analysis, may be transferred to crowding
research conducted in other types of high density environments.

Specifically, the use of regression analyses aimed

at comparing the relative contribution of physical, soeial,
and personal factors on perceived crowding at different
levels is a technique that has been little used in crowding
research.
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Finally, the importance of studying crowding in a
primary environment, where people spend much of their time
relating to others on a personal basis and engaging in
personally important activities, should be obvious.
Crowding effects in a primary environment are argued to be
more crucial than in a secondary one where crowding experiences are more transitory in nature (Stokols, 1976).
DISCU3SION
The research was designed with the dual purposes of
producing data that architects could use in the design
process and information that would further the scientist's
conceptual understanding of the relationship between physical environment and crowding perception.

As noted in

Chapter III, three general hypotheses were employed to
examine the usefulness of selected physical, social, and
personal crowding determinants and the two major crowding
theories, i.e., the models of stimulus overload and behavioral constraint were reviewed.

Specifically, these

hypotheses are:

A.

Holding density constant, physical determinants
will be significantly different from social and
personal ones in affecting perceived crowding.

B.

Holding density constant, being crowded can be
reduced if the space can be manipulated to reduce
the amount of stimulUS overload.

c.

Holding density constant, being crowded can be
reduced if the space can be manipulated to reduce
the degree of behavioral constraint.

Based on these general hypotheses, specific hypotheses were
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developed and tested in three studies.

Although testing the

theoretical model of ecological affordance is not covered in
this research, the connections of the model and research
findings are elaborated in the discussion.
Determinants of Room and Dwelling Crowding
The results of regression analyses in Study I indicated that there was no overall significant relationship
between selected physical, social, and personal predictors
and perceived crowding at either the room or dwelling
levels, and that none of the selected predictors was significantly related to either room or dwelling crowding.
~nile

neither regression analysis supported the hypothesis

that the physical dimension was the most significantly
related to perceived crowding, the magnitude of

E2

illus-

trated that the social dimension was the most important in
predicting both room and dwelling crowding, that the physical dimension was less important, and that the personal
dimension was the least important.
In addition, individual beta weights indicated that,
among the selected physical, social, and personal determinants, ethnicity was the most important predictor in the
personal dimension, and privacy was the most important one
in the social dimension, as well as in the entire set of
predictors.

However, according to Altman (1975), crowding

occurs when privacy is invaded,
cal of crowding.

and privacy is a recipro-

Therefore, it would be more sensible for
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this study to think of privacy as an additional outcome
measure of environmental conditions rather than as a
crowding predictor.
As far as the reasons why no significant relationship
has been found between perceived crowding and the selected
predictors are concerned, there is the problem of selfselection.

The fact that students could request placement

in a particular residence might have had a confounding
influence on the effects of selected predictors.

For

example, people who are sensitive to crowding choose an
uncrowded residence to live in and those who are not sensitive do not perceive their residences as crowded.

Or, the

preferences for certain aspects of the chosen residence may
result in a positive attitude toward all aspects of the
living environment, which may in turn reduce the variability in crowding scores.
Acknowledging that self-selection is almost always an
issue for studies conducted in natural settings, it is
suggested that future research should look into economic,
social, and physical reasons why particular residences are
selected so as to have a better assessment of the magnitude
of possible confounding effects.
Overload and Floor

Crowdin~

Overload, as noted in Chapter II, refers to one's
inability to process excessive social or physical stimulation due to one's limited capacity for information
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processing (Hilgram, 1971).
examine the overload theory.

Study II was designed to
The study hypothesized that,

holding density constant, being crowded can be reduced if
public spaces on the floor can be manipulated to reduce the
amount of social stimulation.
It was assumed that a larger number of residents
sharing common spaces and facilities in the dormitories
would result in a higher frequency of social encounters.
For example, when residents living in the conventionalcorridor dorm wish to use the community bath which is
centrally located, they have to leave their rooms and walk
through the hallway to get there.

Because about 70 other

floormates also use the facility, the likelihood that others
would be in the bathroom and hallway is relatively high.
Since they are likely to encounter others more frequently,
according to Milgram1s (1971) assumption of overload, they
would reach an overloaded state more often than would
residents of modified- and suite-corridor dorms.
Comparing the perceived floor crowding among those
living in dormitories with comparable physical densities
but different bathroom locations, it was found that residents living on floors with a centrally located community
bath reported feeling the most crowded, those living on
floors with two separately located common baths felt less
crowded, and those on floors with individual suite baths
felt the least crowded.

The acceptance of the hypotheSis

that residents sharing more centralized community baths
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perceive more floor crowding suggests the theoretical linkage between social overload and perceived crowding.
Since the distribution of activities, i.e., centralization or decentralization, influence the degree of social
densi ty around the activi ty locations which in turn affects
perceived crowding, the data suggest future research should
examine the potency of activity nodes (e.g., community bathrooms, lounges, and elevators) as crowding determinants.
Study II also hypothesized that floors with longer
corridors would tend to create a higher degree of overload
due to a larger number of people using the corridors, and
thus would be perceived as more crowded.

Comparing per-

ceived floor crowding between those living along long
corridors and those along short corridors, it was found
that long-corridor residents perceived their floors as more
crowded than short-corridor residents did.

The data has

corroborated the findings of the Stony Erook Research
Program (Eaum et al, 1975; Baum

&

Valins, 1977; Eaum et al,

1979; Valins & Eaum, 1973) that corridor residents felt
their dormitory was more crowded than did suite residents,
and finding of 3aum et al (1978) that long-corridor resi-

1

dents felt that their dorm was more crowded than did shortcorridor residents.
However, a correlation analysis of this study's results
assessing the relationship of corridor length with number of
people seen in the corridors found no significant difference
between number of people who appeared in long and in short
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corridors.

';,;hile the finding did not support the assump-

tion that a larger number of encounters occurred in longer
corridors, other factors associated with corridor length
have been suspected to mediate the social stimulation which
resulted in a higher degree of perceived crowding in longer
corridors.

Since long-corridor residents were found to

complain of too many people in the dorms they did not really
know (Eaum et aI, 1978), it is suspected in this study that
they were more apt to meet with large numbers of unfamiliar
people living in the long corridors than are short-corridor
residents who are more likely to encounter the same group
of people living in the short corridors, although no significant difference in the "quantity" of encounters between
the two groups was detected.

Also, it might be assumed

that, compared with short-corridor residents, long-corridor
ones who interact with a larger number of unfamiliar
people are less able to predict the behaviors of other
people', which taxes their attentional capacity, ,and thus
they are more easily brought to an overloaded state.

In

other words, long-corridor residents are in this way also
likely to perceive more crowding.
In addition, this study assumed that lower floor
residents would see fewer people in the hallway because
they had better ability by using
elevator

sta~'['s

as well as the

to escape from the floor, and thus would feel

less crowded than higher floor residents.

The differences

in perceived floor crowding among those living on different
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floors, however, were not statistically significant.

This

result is not in keeping with the findings of McCarthy and
Saegert (1978) and Hitchell (1971) that higher floor
residents feel more crowded in the building.

In fact, it

was found that fewer people were seen in the hallway by
those living on higher floors.

That more people appear in

the hallway of lower floors may imply a preference for
in-and-out activities due to the easier assessibility, and
the preference may be a confounding variable influencing
the crowding scores.
Overload, Constraint, and rtoom Crowding
T:,1hile study II examined perceived crowding in spaces
overloaded by social stimulation, the noise as a physical
stimulus was used to examine the overload model in study
III.

This study predicted that residents living in rooms

by the core areas where most people and activities congregated would be more likely over-taxed by nOise, in terms of
their attentional capacity, than resiGents living in winbs.
;s a consequence, it was expected that core-area residents
would feel more crowded than wing residents.
o°:lhile an analysis of variance in crowding scores
revealed no significant difference in the overall crowding
scores between the core and wing groups, correlation of
room location and one i tern from the crowding index, i. e.,
tlcrowded- uncrowded", did indicate that the core residents
felt more crowded in their rooms than did the wing
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residents.

~'loreover,

the data showed that those who were

frequently bothered by noise did perceive a higher degree
of room crowding, which supported Cohen's (1978) speculation that the effects of noise would be to function as a
stressor of attentiona1 processes.
study III also examined the model of behavioral constraint which has theorized that a perception of crowding
arises when the regulation mechanisms controlling spatial
behaviors, such as territora1ity, fail to provide the
desired level of social interaction (Altman, 1975).

This

study hypothesized that, holding density constant, being
crowded can be reduced if the space can be manipulated to
reduce the degree of behavioral constraint the space

is

perceived to have.
The ability to gain freedom from constraint or to
gain control over one's immediate environment has been
shown to have a variety of important effects on behavior.
For example, Daron et a1 (1976), studying the variation of
social density in dormitory rooms, indicated that the
larger a person's perceived territory, the less cramped the
room was perceived to be.

This study assumed that a person

whose desk was close to the door would have a smaller territory and thus perceive a higher degree of crowding than his/
her roommate whose desk was close to window.

However, in

Study III it was found that no significant relationships
between desk location and the room crowding index were
found.

:ievertheless, subsequent correlation analyses of
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desk location, territory size, and crowding measures,
while indicating no significant correlation between desk
location and terri tory size, did indicate a significant
though relatively small correlation (r

=

.17) between

territory size and one of the three items making up the
room crowding index, i. e., "crowded- uncrowded."

The find-

ing that people who perceived they had a larger territory
felt less "crowded" in their rooms is consistent with the
findings of 3aron et al (1976), and suggests the theoretical linkage of behavioral constraint and perceived crowdingm
Study III also assumed that people living in rooms
with an open view obtained from the window would perceive
themselves to be less crowded than did those in r.ooms with a
blocked view.

Contrary to the hypothesis, an analysis of

variance of crowding scores detected no significant difference

in room crowding between residents having an open view

and those having a blocked view.
In another dormitory study, Schiffenbauer et al (1977)
reported that ratings of room size were inversely related to
floor level.

It was argued that the higher up one is, the

more visually expanded is the environment; people in the
room can see further when they look out of the window, and
this perceptual expansion makes them feel and act as if the
room were larger than it actually is (Schiffenbauer, 1979).
Further analysis in the current study, while it found no
significant effect of floor height, found that the interactive effects of height and view on room crowding were
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significant in such a way that residents living on higher
floors and having an open view

~elt

the least crowded and

those living on higher floors and having a blocked view
felt the most crowded.

It is probably because people

reporting the least crowding are

t~ose

who in fact own the

best view by living not only with an open view but also on
higher floors,

~~d

because people reporting the most

crowding are those who not only face the visual constraint
(a blocked view) but who are less able to free themselves
from the constraint by leaving the dorms.
Summary
7hree general hypotheses were examined in this
research.

rrhe first hypothesis assessed relationships

between perceived crowding and selected crowding determinants.

The results indicated that there was no overall

significant relationship between perceived crowding and
selected physical, social, and personal determinants and
that none of the selected determinants was significantly
related to perceived crowding by itself.
The second and third hypotheses examined the usefulness of the two theoretical models of stimulus overload
and behavioral constraint.

As far as the overload approach

was concerned, it assumed that floors with a more centralized bathroom ?attern, witn longer

corri~ors,

or on higher

levels tended to demand more social encounters, thus would
be more likely to lead to a state of overload.

Although
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this study found no significant difference in floor crowding
between higher and lower floor residents, the acceptance of
the hypotheses that residents sharing more centralized
community bath(s) or residing

along longer corridors per-

ceived more crowding suggests there may be a theoretical
linkage of overload and perceived crowding.
The finding that residents who share more centralized
bathroom facilities perceived more floor crowding might also
be explained by a third theoretical model of Ilecological
affordance" which emphasizes the competition of group
members for the limited existing environmental resources.
Although this study did not compare the adequency of bathroom and other shared facilities among the dorms, it is
likely that those who share a centralized public community
bath perceive less adequate bathroom facilities available
than those privileged to use a semi-private suite bath.
In other words, different social densities created by varied
groupings of residents around shared resources may lead to
different perceptions of the degree of resource affordance
present, which in this particular case functions as an
intermediate channel of overload and therefore of perceived
crowding.
:1oreover, although this research found no significant
difference in perceived crowding between residents living
in wings and in cores, it found that perceived crowding had
a small yet significant correlation with frequency of bothersome noise (£

= -.20) in such a direction that those who
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were more often bothered by noise perceived more room
crowding.

Since frequency of noise could stimulate people

to an overload condition, the finding further suggests the
relevance of a model of stimulus overload for explaining
perceived crowding.
The usefulness of the behavioral constraint theory
was examined in the analysis of relationships among desk
location, perceived territory, and perceived crowding in
individuals' rooms.

Smaller room territory was found to

have a small yet significant correlation with the I1crowded"
rating on the crowdedness index item, "crowded- uncrowded".
This result was thus consistent with the model of behavioral constraint in explaining perceived crowding.
Although there was an indication that smaller room
territory correlated with a higher degree of room crowding,
desk location was not found to correlate significantly with
either room territory or room crowding.

As noted earlier,

the research hypothesized that any physical features of
space that reduce the degree to which people therein experience behavioral constraint may reduce the degree of
perceived crowding.

Since the data did not show that phy-

sical features affected room territory and crowding, there
is no indication whether change in the physical environment
would actually manipulate the intermediate process of
constraint.

In other words, the relationship of physical

environment to behavioral constraint is still not supported
in this research.
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Overall, the data of this research suggest that
between the two theoretical approaches tested, the overload
model held up the most consistently.
IHFLIC ATIONS

Implications for Design Fractice
I,rost crowding studies of residential environments
have employed extreme groups for comparison, e.g., residents
who live in high-rise versus those in small dwellings, or
those who live in dormitory rooms arranged along a

tradi~

tional double-loaded corridor versus those in contemporary
suites of a few rooms arranged around a common lounge.
Generally, the results suggest that high-rise or corridor
residents experience more crowding stress than do low-rise
or suite residents respectively.

Since the provision of

corridor-style multi-unit dwellings to college residents
commonly has economic causes, the current study employed
only corridor-style structures comparable in size and varied
in design for the comparison.

',~'hile

the small variabili ty

in our research setting may partially explain why some of
the results were insignificant, this study is more useful
for designers who must design corridor structures within
comparable economic constraints.
Past crowding studies in high-rise or corridor-style
housing have demonstrated that the greater the number of
tenants in a building, or the mora dwelling units on a
corridor, or the more people who must use a common service
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area, the less likely residents are to know each other well
and the more frequently uncontrollable encounters and interactions with others are likely to occur (Baum & Valins,

1977; Baum et al, 1978; HcCarthy 6: Saegert, 1979).

The

present study, considered in light of the underlying architectural manipulation, suggests that, when the size of the
official social group on each floor remains constant, perceived crowding can be reduced by breaking up long corridors
and decreasing the number of people served by a common
facility or space.

?he latter measure can be accomplished

by increasing the number of and geographically dispersing
the activity nodes.

Such practices would decrease undesired

encounters and make environments more controllable and
predictable.

To break up long corridors into short ones

may in fact formulate smaller residential groups which, as
suggested by caum and Valins (1977), in turn may reduce
perceived crowding.
The data of this study also suggest that the degree of
perceived crowding can be reduced by building acoustically
insulated partitions, walls, and

floo~

slabs, since noise

was found significantly to correlate with one of the measures of perceived room crowding.

Fast studies have

demonstrated that other architectural manipulations may
also increase the perceived size of a space as well as increase the perceived or actual behavioral control and freedom when actual spatial livitations are unavoidable (e.g.,
Schiffenbauer, 1977; 30mmer, 1969).

To the extent that
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~esigners

can predict where people will be least able to

avoid prolonged exposure to high density, they can take
steps to design such settings in ways that enable occupants
to reduce the behavioral interferences, privacy infringements, and overstimulation often associated with conditions
of limited space.

It is possible that the breakup of long

corridors, the decrease in the number of people served by
co~on

facilities, and the incorporation of ample sound-

proofing materials into partitions would be more beneficial
to people living in dormitory or low income housing than the
provision of additional square-footage per unit.

That is to

say, designers should consider residents' social needs
rather than merely physical needs in their design process.
Such a design process should involve establishing design
policies and work programs that will allow dormitory residents to work with designers and should implement planning
options that will allow the individual to exercise more
control over his/her living environment.
In other words, past studies as well as the current
study suggest two quite different ways architects can go
about designing livaQle high density housing.

First, they

can try to design their spaces in such a way that they are
perceived as larger than they are.

Second, they can provide

residents with the ability to control the environment so
that it is responsive to residents' needs.

Often architects

think of the buildings they create as static entities.
ignore the fact that the building space is also a life

They
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space for the people who live there.

Although the building

itself may be static, the activities that it encloses certainly are not.

If a high density environment is to be

sucessful, the architect must provide some ways for the
inhabitants to manage their space so that it conforms to
their needs.

One of the best things the architect can do

is to provide variety and flexibility in space design; for
example, providing portable partitions and furniture,
instead of built-ins, would allow residents to facilitate
their territorial control.
In all, this postoccupancy study adds information for
evaluating the performance of existing multi-story dormitories and for progrrumming the spatial needs of future high
density student housing.

Knowledge gained from this study

will help college housing designers and administrators to
improve the design strategies and policies to which students
may be receptive.
Implications for Future Research
The experience from this research also suggests the
need for additional empirical research in studying crowding
perception.

This research was designed to examine the

relationships between selected variables and perceived
crowding inside the university dormitories in a small town.
',lhile the inside environment was perceived as "crowded"
(see Tables XII and XV), the effects from the outside
environment, if any were not addressed.

Since the density
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condition of an outside environment is argued to affect the
tolerable degree of inside crowding (Carnahan et aI, 1974),
future research could broaden the scope of this study by
taking possible effects of outside density into account.
1·1ore specifically, residents in an urban uni versi ty
campus and small town university campus can be used as the
subjects so as to test whether there are significant
difference of perceived crowding between the small town
environment and the big city environment, and whether the
ability to escape from a situation of high inside density
to a low outside density would affect perceived crowding
in the inside

e~vironment.

Since the main purpose of this research was to predict the effects of design variables on perceived crowding,
the effects of social and personal variables were only
addressed to a limited extent.

Researchers who are inter-

ested in the social and personal effects could develop
these dimensions in depth.

Using "gender!! as an example,

although all three dorms in this study were co-ed, two of
them \fere co-ed by floor and one had mixed gender on floors
(co-ed by suite).

The data indicated that, while residents

in all dorms generally perceived the floor was a crowded
space, the dorm with lowest perceived crowding was the one
with mixed gender on floors.

Since whether a living group

is co-ed may affect crowding perception, it could also be a
confounding variable influencing the effects of physical
variables on crowding.

Thus, future research could examine,
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in a physically similar condition, whether there is a significant difference of perceived crowding between a singlegender and a co-ed living group •
In addition, certain methodological modifications in
terms of what was measured in the dependent variable and
how it was measured are suggested for future research.
'llhile this research was specifically designed to
examine the effects of physical design on "perceived"
crowding, crowding, as a complex phenomenon, can be measured in different ways through different means.

Since

crowding is a psychological state frequently accompanied by
coping responses, researchers who are interested in a broad
aspect of crowding can construct a crowding measure based
on, for example, not only self-reported data but also behavior-observational data.

An

example of this type of

methodology is used in a cooperative work of Eaum, Harpin,
and Valins (1975), in which we see a mix of strategies with
elements from self-reports and observations of crowding
responses in field or quasi-experimental settings.

Hore

specifically, it could be used in future research to
examine many facets of density and its consequences, such
as perceptions, verbal and nonverbal behaviors, performances
on problem-solving tasks, and group involvments •
.~,other concern that arises from the findings is the
relationship between the dependent measures of perceived
size (small- large), spaciousness (cramped- spacious), and
crowdemless (crowded- uncrowded) of a

space~

wnile these
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items, at either room or floor level, were highly correlated
with each other (see Appendix D), they did not correlate
with all other variables simultaneously.

For example, room

location and territory have some relationship with perceived
room crowdedness but not with perceived room size and
spaciousness (see Table XVI).

One study (Schiffenbauer et

aI, 1977) also reported that light affected room crowdedness
but not perceived size while useable space and floor height
affected perceived size but not crowdedness.

These findings

suggest that perception of limited physical space might not
always translate into identical feelings of crowdedness.
Thus, the relationship of perceived crowding and perceived
size could be addressed as a study subject iu future research.

?or example, a researcher could test whether there

would be any systematic differences between the two and, if
any, how each of them relates to social, personal, and
physical determinants.
CONCLUSION
It is clear that the occurrence of perceived crowding
is due partially to the physical entity and partially to the
perceptions of observers who impose personal and social
values on the environment, and that the user's perceived
environment and its positive and negative qualities may
differ from the designer's.

Given the complexity of crowd-

ing-environment relationships, it is both necessary and
desirable to have a good deal of collaboration among
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professionals in diverse fields.

Because practitioners of

environmental design and behavioral researchers have very
different orientations to the resolution of high density
issues, interdisciplinary communication can often be quite
difficult.

Only through these cooperative efforts, however,

will we be able to solve problems concerning residential
crowding and design.

It is my hope that from these efforts

will come the knowledge pool upon which housing designers
and policy makers can draw programs aimed to maximize
building performance and user satisfaction.
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APPENDIX A
LOCATIONS OF SELECTED DORMITORIES IN OREGON STATE CAMPUS

NUMERICAL LISTING
6
14
25
26
27
31
50

McN ary Hall
Administrative Services Building
Bloss Hall
Arnold Dining Hall
Finley Hall
Kerr (main) Library
Memorial (student) Union Building

S~JI

APPENDIX B
OREGON STATE UNIVERSITY
Committee for Protection of Human Subjects
Summary of Review
TITLE: __~A~r~c~h~i~t~e~c~t~u~r~a~l~I~m~p~a~c~t~s~o~n~C~r~o~w~d~i~n~g~P~e~r~c~e~p~t~i~o~n~_____________________

PROG~~

DIRECTOR: ____~N~a=n~c~y~C~h=a~p~m=a~n~__~(~E~d~w=a~r=d_T~.~H~u=a~n~g~)____________________

RECO~~1ENDATION

:

~Approva1

Provisional Approval
____~Disapproval
No Action
RE1'l.ARKS:

Since the names of the students are not needed, recommend deleting
the name blank from the questionnaire.

Date:
cc:
mep

March 24, 1980
Committee Chairman

sistant Dean of Research
Phone: 754-3437

APPENDIX C
LETTER TO STUDENT PARTICIPANTS AND
SELF-ADMI~ISTERED QUESTIONNAIRE
LETTER TO STUDENT PARTICIPANTS
Hello,
The following questionnaire survey aims to understand
how the building design of this dormitory services your needs.
Primarily, your feelings concerning the adequacy of spaces in
your room and the floor where you live are investigated. The
result from your inputs and opinions on this study should
help improve the quality of student housing for you and other
students.
Your response to questionnaire will be scored by a
computer, and will be held strictly confidential. Printing
your name at the top page of questionnaire is optional.
I am interested in the total response of men and women
in the various dormitories sampled, and am not analyzing
individual scores. You will notice that I have pre-marked
your room number at the top page of the questionnaire. The
purpose of coding the number is to identify the location of
your room within the floor plan of the building.
When you have completed the questionnaire, please drop
it in the box placed on the reception counter at the Head
Resident Office. I will pick it up at 7:00 PM on the 17th
of April. Your immediate response shall be fully appreciated.
You will determine the success of this study, and I
want to thank you in advance for taking time from your busy
schedule to participate in this project. If you have any
questions regarding the study, please contact me at 1-2250642&
SincerelYi

Ed Tieh-Yeu Huang
Graduate Program in
Urban Studies and Planning
Portland State University
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SELF-ADMINISTERED QUESTIONNAIRE
(Data codes reported In parenthesis)
Suilding name:
Room number:
Please fill in an answer or check one from given answers on
following qu.es tions :
1. How old are you? ____________
(~umber)

2 • . Are you •••••••

___ Female(o) ___ Male(1)

3.

How many quarters have you lived in your present room?
(Number)

4.

Did you live in this dorm before you moved to your present
room?
No
Yes (How many terms?
Room number

----

5.

What is your class level in Spring, 1980?
Freshman (1)
Post-baccalaureate(5)
--- Graduate student (6)
Sophomore (2)
Junior
(3)
other
(9)
Senior
(4)

6.

How many credit hours are you carrying?

(Number)

How would you rate your academic achievement as measured
by grades in college?
___ Mostly D's
(4)
Mostly A's(1)
___ Mostly ungraded
(5)
--- Mostly B's(2)
___ No college grades yet(6)
::: Mostly C's(3)
8.

Which of the following describes the type of dwelling in
which you lived most of the time while you were growing
up?
Single-family(1)
Small apartment building (4)
Duplex
(2)
Large apartment building (5)
Town house
(3)
other (Specify
)(9)

=

9.

=

Which of the following describes your room most of the
time while you were growing up?
Private room
(1)
Room shared with one person(2)
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Room shared with two persons
(3)
--- Room shared with three persons or more(4)
::: Other (please specify,
)(9)
10. Would you say that the environment in which you lived

most of the time while you were growing up was •••••••
___ Very crowded
(1)
___ Somewhat crowded(3)
___ Moderately crowded(2)
Not crowded
(4)

11. Approximately how much of your waking time (between the
time you get up and go -to bed) do you usually spend in
your room?
4 to 8 hours
(4)
None
( 1)
Less than two hours(2)
8 to 12 hours
(5)
2 to 4 hours
More than 12 hours(6)
(3)
12.

One of the following figure has been the typical plan of
your present room (if the furnitures are arranged
differently, please indicate in the plan where they are
placed), please shade the area that you consider as your
own territory, where you feel most comfortable.
(Figure 5: Typical Room Plans on page 60 is used here.)

13.

In the preceding plan of your room, please indicate
which desk, bed, and wardrobe you use most of the time.

14.

How many times do you use the lounge of this floor in a
typical week?
(Number)

15.

How many times do you walk through the hallway of this
floor on a typical day?
(Number)

16.

How many people on this floor could you count for a
small favor?
(Number)

17.

How many people on the floor could you count on in an
emergency?
(Number)

18.

The following figure is the plan of the floor where you
live, please shade the rooms and areas that you consider
as places part of your territory, where you feel comfortable.
(Figure 2, 3, or 4 on page 56, 57, or 58 is used here.)
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19.

How would you describe your roommate?
American Indian/Alaskan native
(1)
--- Black/Afro-American
(2)
--- Caucasian/White
(3)
--- Chicano/Mexican American
(4)
--- Pacific Islander/Asian American
( 5)
::: Resident with visa/International student (6)

20.

How would you describe yourself?
American Indian/Alaskan native
(1)
(2)
Black/Afro-American
Caucasian/White
( 3)
Chicano/Mexican American
(4)
( 5)
Pacific Islander/Asian American
::: Resident with visa/International student (6)

21.

Which of the following describes the type of socioeconomic class in which you grew up?
(1)
Upper class
Lower class (4)
(2)
--- Middle class
Don't know (9)
Middle-lower class(3)

Here are some sentences used to describe your feeling of your
current living environment, as it seems to you. The description of your feeling is furnished with a 5-point scale,
ranging from "strongly agree" to "strongly disagree". Please
circle the number on the scale that comes closest to your
feeling about each following statements.
22.

I don't mind living in a dormitory holding hundreds of
people.
Strongly agree --- 1 2 3 4 5 --- Strongly disagree

23.

People on this floor don't know about me and my actions.
Strongly agree --- 1 2 3 4 5 --- Strongly disagree
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Very few people participate in social activities of this
floor
Strongly agree --- 1 2 3 4 5 --- Strongly disagree

25.

Although I occasionally enjoying talking to my neighbors,
I don't like to get involved with them.
Strongly agree --- 1 2 3 4 5 --- Strongly disagree

26.

People on this floor are concerned with helping and
supporting one another.
Strongly agree --- 1 2 3 4 5 --- Strongly disagree

27.

People on the floor tend to rely on

themselv~s

when a
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problem comes up.
Strongly agree --- 1

2

3

4

5 --- Strongly disagree

28.

It is easy to meet people on the floor and to build
friendship.
agree --- 1 2 3 4 5 --- strongly disagree

29.

There is a feeling of unity and cohesion among floorrnates.
Strongly agree --- 1 2 3 4 5 --- Strongly disagree

30.

I would say this floor is a friendly place to live.
Strongly agree --- 1 2 3 4 .5 --- Strongly disagree

Please circle the number on the scale that comes the closest
to your feeling about each following question.
31.

How often do you say "hello" or "good morning" to people
on this floor?
Very often ------- 1 2 3 4 5 ------- Never

32.

How well do you think people on the floor know each
other?
Very well -------- 1 2 3 4 5 ------- Not at all

33.

Abou t how many of them would you say that you know by
name?
Almost everyone -- 1 2 3 4 5 ------- None

34.

How often do you go to eat, to movies, to picnics, or
other things like that wi th 0 thers on the floor?
Very often ------- 1 2 3 4 5 ------- Never

35.

How often do you and your neighbors exchange or borrow
things such as books, tools, and food from one another?
Very often ------- 1 2 3 4 5 ------- Never

36.

How extensively have you been involved in social, athletic, or governmental activities of this floor?
Very invloved
1 2 3 4 5 ------- Never

37.

How extensively have you involved in social, athletic,
or governmental activities of this dorm?
Very involved ---- 1 2 3 4 5 ------- Never

38.

How often do you hear noise through the walls of your
room?
Very often ------- 1 2 3 4 5 ------- Almost never
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39.

How often does the noise bother your sleeping or
studying?
Very often ------- 1 2 3 4 5 ------- Almost never

40.

How much privacy would you say that you have from your
roommate?
Very much -------- 1 2 3 4 5 ------- None

41.

How much privacy would you say that you have from your
neighbors?
Very much -------- 1 2 3 4 5 ------- None

42.

How often do you have to wait to use the facilities in
the suite or floor bathroom?
Most of the time - 1 2 3 4 5 ------- Never
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How many people do you usually Bee in the lounge on the
floor when you are there?
Quite a few ------ 1 2 3 4 5 ------- None

44.

How often do you see others in the lounge on the floor
whom you don't know?
Very often ------- 1 2 3 4 5 ------- Never

45.

How many people do you usually see in the hallway on
the floor when you walk through it?
Quite a few ------ 1 2 3 4 5 ------- None

46.

How often do you see others in the hallway on the floor
whom you don't know?
Very often ------- 1 2 3 4 5 ------- Never

47.

How crowded do you feel Ii ving in thi s dorm?
Not crowded at all
Very crowded ----- 1 2 3 4 5

48.

How adequate do you feel the space on this floor?
1 2 3 4 5 ------- Empty
Full
Cramped
1 2 3 4 5 ------- Spacious
Crowded
1 2 3 4 5 ------- Uncrowded

------------------------------

49.

How adequate do you feel the space in your room?
Small
1 2 3 4 5 ------- Large
Cramped
1 2 3 4 5 ------- Spacious
Crowded
1 2 3 4 5 ------- Uncrowded

-----------------------------
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50.

How well do you get along with your roommate?
Very well -------- 1 2 3 4 5 ------- Not at all

51.

How satisfied are you with living in your present room?
Very satisfied --- 1 2 3 4 5 ------- Not at all

52.

How satisfied are you with living in this dorm?
Very satisfied --- 1 2 3 4 5 ------- Not at all

Please add any additional comments you would like to make on
the following blank area. Thanks again for your valuable
time!

APPENDIX D
CORRELATION MATRIX FOR OVERALL PERCEIVED CROWDING
1

2

3

4

5

6

•

1 • Room:

Small-la.rge
2. Room:
Cramped-spacious
3. Room:
Crowded-uncrowded

4.

Floor~

Full-empty
5. Floor:
Cramped-spacious
6. Floor:
Crowded-uncrowded
7. Dorm:
Very crowded- not
crowded at all

.70
.60

.70

.24

.27

.29

.41

.47

.39

.47

.33

.36

.31

.42

.78

.29

.32

.22

.27

.63

7

.62

APPENDIX E
CORRELATION MATRIXES FOR PERSONAL AND SOCIAL VARIABLES

Personal I terns

1

2

3

4

5

6

7

8

1. Age
2. Sex

.08

3. Ethnicity

.12

.06

-.09

-.02

-.13

.26

-.04

-.07

-.09

-.14

.03

.06

.03

.01

-.12

.06

.04

.15

-.14

-.14

-.08

-.05

-.05

-.10

-.10

-.04

-.34

.05

.06

-.04

-.17

.10

.01

-.12

4. SES
5Q Residency
leng"ch
6. Credi t load
7. Past dwelling
type
8. Past roommate
number
9. Past perceived
crowding

-.34

9

APPENDIX E (Continued)
Soci al I terns
1. Degree of easiness to
make friends on floor
2. Degree of floormate
cohesion
3. Degree of feeling floor
as a friendly place
4. Degree of floormate
acquaintance
5. Frequency of doing
things with neighbors
6. Frequency of exchanging
things with neighbors
1. Intensity of floor
activity participation
8. Intensity of dorm
activity participation
9. Degree of privacy from
neighbDrs
10. Degree of privacy from
roonnnate
11. Degree of getting along
with roonnnate

1

2

3

4

5

6

7

8

9

10

11,

.58
.58

.71

.39

.54

.47

.38

.41

.44

.25

.33

.29

.29

.26

.59

.33

.42

.31

.37

.51

.46

.21

.22

.24

.21

.32

.28

-.03 -.08

.69

.02 -.06 -.11 -.16 -.11 -.06

.05

.06

.03

.11 -.02

.05

.11

.04

.38

.08

.10

.19

.06

.11

.11

.10

.14

.14

.30
......
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